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Functions and Activities 


The functions of the National Bureau of Standards are set forth in the Act of Congress, 
March 3, 1901, as amended by Congress in Public Law 619, 1950. These include the develop- 
mont and maimtenance of the national standards of measurement and the provision of means 
and methods for making measurements consistent with these standards; the determination of 
physical constants and properties of materials; the development of methods and instruments 

~ for testing materials, devices, and structures; advisury services to Government Agencies on 
scientific and technical problems; invention and development of devices to serve special needs 
“af the Government; and the development of standard practices, codes, and specifications. 
Whe work includes basic aud applied reser ch. dev dopment, engineering, instrumentation, 
testing, evaluation, calibration services, and various consultation and information services. 
A major portion of the Bureau's work is performed for other Government Agencies, particularly 
the Department of Defense and the Atomic Encevzy Comission. She scope of activities is 
suggested by the listing of divisions and sections ou the inside of the back cover. 


‘Publications 


The results of the Bureau’s work take the forta of either actual equipment and devices or 
published papers; these papers appear either in the Burcau’s own serics of publications or in the 
journals of professional and scientific societies. The Bureau itself publishes three monthly 
periodicals, available from the Government Printing Office: The Journal of Research, which 
presents complete papers reporting technical investigations; the Technical News Bulletin, which 
presents summnary and preliminary reports on work in progress; and Busic Radio Propagation 
Predictions, which provides data for determining the best. frequencies (0 use for radio communi- 
cations throughout the world. There are also five series of nonperiodical publications: The 
Applicd Mathematics Series, Circulars, Handbooks, Building Materials and Structures Reports, 
and Miscellaneous Publications. 

Information on (he Bureau’s publications can be found in NBS Circular 460, Publications 
of the National Bureau of Standards ($1.25) and its Supplement ($0.75), available from the 
Superintendent. of Decuments, Go -ormment Printing Office, Washington 25, D.C. 
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Pages 9, 12, 18, 20, 29, 30, 35, 51, 61, 69, 80 to 91, 99, 107, 109, 112, 
117 to 119, 129, 168, 182 to 185, 187, 190, and 191 of this reprint contain 
corrections to the previous (March 1958) reprint. These corrections are 
shown by a double dagger. Single asterisks indicate corrections to the 
original printing as shown in the 1958 reprint. These corrections ure 
shown on pages 39, 49, 105, 157, 183, 187, 190, and 193. On page 114, 
table VI.2, column 13; also the first paragraph of text, and the footnote 
16 have been corrected. 

The corrections on page 99 occur within the two blocks in which the 
daggers are placed. The corrections on pages 80 through 91 occur in the 
line when the daggers occur in the “number of pitches column,” other- 
wise, the correction only pertains to the daggered value. The correction 
on page 107 is in the daggered line. Tho correction on page 109 is 
in the daggered paragraph. On page 112, the formula in the upper 
right-hand corner of figure VI.2 has been revised to read: 


“5 1F-(0.060 </p?+0.017p)/2”; the so 7 


has been deleted from the upper part of the right-hand view in figure VI.3. 
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Foreword 


The Interdepartmental Screw Thread Committee has been established by the 
Departments of Defense, Army, Navy, Air Force, and Commerce to promote uniformity 
in screw-thread standards in the Departments concerned. 

The Committee is charged: (1) With the development of standards for screw 
threads; (2) the standardization of gages, dies, and taps; and (3) the standardization of 
dimensions of nuts, bolt heads, wrenches, and other items associated with the manufac- 
ture and use of interchangeable threaded parts. Standards developed by the Com- 
mittee, when approved by the Departments concerned, are to be published together 
with a joint order making their use mandatory in the Departments of Defense and 
Commerce, except where.a need for deviations therefrom is shown. Standards thus 
established are subject to such extension and revision as the Committee may find 
desirable. . 

Tho basis for this Handbook is the 1933 report, and preceding reports, of tho 
National Screw Thread Commission, and Handbooks H25 dated 1939, and H28 dated 
1942 and 1944, which superseded those reports and which this Handbook supersedes, 
together with pertinent standards approved and promulgated by the American Stand- 
ards Association. 

The current Handbook is to be issued in three volumes or parts, of which this 
volume constitutes Part I, superseding sections I, II, III, IV, V, XV, and XVI and 
appendixes 1, 2, 6, and 8 of Handbook H28 (1944). Sections XI, XII, XIII, XIV, and 
XVII and appendix 7 of H28 (1944) are superseded by Federal Specifications listed in 
appendix 6 herein. Part II will include standards for hose-coupling, pipe, and gas 
cylinder threads, and will be issued when the revised standards have been completely 
formulated. This will be followed by Part III, to include Acme, Stub-Acme, Buttress, 
and miscellaneous standard threads. 

The standardization of bolts, nuts, screws, and related items, for purposes of 
procurement by the Federal Government, is covered by several pertinent Federal 
Specifications which are listed in the Index of Federal Specifications and Standards, 
available on a subscription basis from the Superintendent of Documents. 
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APPROVAL BY THE SECRETARIES OF DEFENSE AND CONMERCE 


The accompanying Handbook H28 (1957), Part I, on screw-thread 
atandards for Federal, Services, submitted by the Interdepartmental 
Serew Thread Committee, is hereby approved for use by the Departments 
of Defense and Commerce. 
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SECTION I. INTRODUCTION 


1, PURPOSE OF FEDERAL STANDARDS FOR 
THREADED PRODUCTS 


The purpose of this Handbook is to present 
complete dimensional date upon which specifica- 
tions may be based for threaded preducts for 
Government requirements. So far as practicable, 
these data are intended to conform to generally 
accepted commercial practice, although certain 
special requirements of the Govermuent necessi- 
tate the inclusion of some standards not generally 
applicable outside of the Government services, 
References are cited throughout the text to the 
standards promulgated by the American Stand- 
ards Association, and to such other published 
standards as are in agreement with the specifice- 
tions herein. 

There are included in the body of the Handbook 
specifications for threaded products and gages, 
embodying suflicient information to permit. the 
writing of definite and complete specifications for 
the purchase of serew-thread products. In the 
appendixes there is arranged supplementary in- 
formation of both a general and a technical nature, 
including such specifications as are not intended 
to be mandatory. 
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SECTION II. NOMENCLATURE, DEFINI- 
TIONS, AND LETTER SYMBOLS 


1, INTRODUCTORY 


The purposes of this section? are to establish 
uniform practices with regard vo: (1) Screw-thread 
nomenclature, and (2) Jetter symbols for desig- 
nating dimensions of screw threads for use on 
drawings, in tables of dimensions which set forth 
dimensional standards, and in other records, and 
for expressing nuuhesuatical relationships. 


this standard as in general agrectuent with American Stundard ASA 
B17, “Nomenelatare, Definitions, and Getter Syrrbels for Screw Thresda,'" 
pablished by The Aiperiesn Somety of Mechsaieal Engineers, 2¢ Wost 30th 
St, New York I. N.Y. ‘The jatest revision should ba consulted when 
Teforring to such standards, 


The seetion consists of a glossary of terms, two 
tables of serew-thread dimensional © tabols, three 
Hlustrations showing the apptie.t on of dimen- 
sional symbols, and one tale of identification 
designations, 

Typographye—In aceordance with the usual 
racticn ino published text, letter symbols and 
fetter subseripts, whether upper or lower case, 
should be printed in italic type. An exception is 
Greek Jetiors; Greek capital Jetters are always 
vortical, aad lower case always resemble italics. 
Jn manuseripts this is indicated by underlining 
cach symbol to be italicized. Coefficients, numeral 
subseripts, and exponents should be printed in 
vertical Arabie numerals, Standard mathematical 
notation should be followed. 


2, DEFINITION OF TERMS 


The terms commonly applied to screw threads 
may be classified in five general groups, namely: 
(1) Those relating to types of serew threads, 
(2) those relating to size xnd fit-of mechanical parts 
in general, (3) those relating to geometrical ele- 
ments of both straight and taper screw threads; 
(4) those relating to dimensions of screw threads; 
and (5) those relating only te taper serew threads. 

The definitions presented herein apply to 
theoretically correet thread forms unless otherwise 
indicated, 

(2) Teems Revatinc to Tyres or Serew 
THreaps.-—Serew threads and the terms generally 
applied to designate the types of serew threads 
are defined as follows: 

1. Serew thread.-—A screw thread (heremafter 
referred to as x thread), is a ridge of uniform 
section in the form of a helix on the external or 
internal surface of a evlbider, or in Che form of a 
conical spiral on the external or internal surface 
of a cone or frustum of a cone, A thread formed 
on a cylinder is known as a straight or parallel 
thread, to distinguish ait) from oa taper thread 
which is formed on a cone or frustum of a cone. 

2. external thread. ~An external thread is a 
thread ou the external surface of a evlinder or cone, 

3. Juternal thread---An internal tiread isa 
thread on the internal surface of a hollow exlinder 
or cone, 

4, Right-hand thread. --A thread 1s a right-hand 
thread if, when viewed axially, it winds ino a 
clockwise and receding direction. 

5. Laft-hand thread.--A (hread is a Jeft-}uund 
thread af, when viewed axinily, at winds ino a. 
counterclockwise and reeedinge direction, All 
left-hand threads are designated L//. 

6. Songle thread, -A sinele (single-start) thread 
is one having lead equal to the piteh. Gee (d) 
}and (¢) 2, p. 4.) 

7. Multiple thread.—-A multiple (multiple-start) 
thread dsoone in owlneh the lead te gn integrnl 
multiple of the piteh. (See (/) Tand (/) 2.3 

&. Classes of threads. -Classes of threads are 
distinguished from each other by the amount of 
tolerance or tolerance and allowance specified. 


4) 
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(6) Terms Reparixa ‘ro Size ann Fyr.— 
‘Terms relating to the size aud fit of parts, which 
are generally applicable to imechameal parts, 
including threads, are defined as follows: 

1, Neminal sice.-The nominal size is” the 
designation which is used for the purpose of 
general identifienGion, 

2. Dimension —~A dimension is a geometrical 
characteristic such as diameter, length, angle, 
or center distance. 

3. Stze-——Size is a designation of mugnitude. 
When a value is assiened to a dimension if is 
referred to hereinafter as the size of thet dimension, 

Note, [ft ws recognized that the words “alimensign” 
and “size” are both used at times to convey the meaning of 
magnitude, 

4. Allowance -—-An allowance is an intentional 
difference between the maximum material limits 
of mating parts. Jt is the minimum clearance 
(positive allowance) or maximum interference 
(negative allowance) between such parts. (See 
definition of “Rit.’) 

5. Toicrance-—A tolerance is the total permis- 
sible variation of a size. The toleranee is. the 
difference between the limits of size. 

6. Baste size The basic size is that size from 
which tie limits of size are derived by the appliea- 
tion of allowanees and tolerances, 

7. Design size-—The design size is that size 
from which the limits of size are derived by the 
application of tolerances, When there as no 
allowance the design size is the same as the basic 
size, 

8. Actual sire An acetal size is a measured 
size, 

9. Limits of sire —The limits of size are the 
applicable maximum and minimum sizes. 

LO, Merri iaterial fimit-—-A maximum 
navterial limit is the maximum dimit of size of an 
external dimension os the minimum limit of size 
of an jnternal dimension, 

11. Afinimum material limit-—A minimum ma- 
terial limit is Gie minimum: limit of size of an ex- 
feypal dimension or the maximum limit. of size 
of an internal dimension, 

12. Voleranee tamit.~A tolerance limit is the 
variation, positive or negative, by whieh a size is 
permitted to depart from the design size, 

13. Unilateral tolerances --A unilateral toler- 
anee is tolermee in which variation is permitted 
only in one direction froin the design size, 

14. Pilateral toleranee---A  Vilateral tolerance 
isu foleranee in which variation is permitted in 
both directions from the design size. 

15. Unilateral tolerance system. -A design plaa 
which uses only unileteral tolerances is known as 
aw Unilateral Tolerance System, 

16. Bilateral tolerance systam. A design plan 
which us.. only bilateral foleranees is known as 
x Bilnternd Polerance Svstem, 

17, Pit-- Fit is Che general (ema ased to signify 
the mnge of Gightness whieh may result from the 
pplication of a specific combination of allowances 
vnd tolerruees i the design of mating parts. 


Actual fit.—The actual fit between tao 
mating parts is Ue relation existing between then 
with respect to the amount of clearance or interfer- 
ence that is present when they are assembled, 


Notre. Fits are af three general types: 
transition, and interference. 


clearance, 


19, Clearance fit—-A clearance fit is one having 
limits of size so preseribed that a clearance always 
results when matin, parts are assembled, 

20. Jnterference fit-An interference fit is one 
having limits of size so prescribed that an interfer- 


enee always results when mating parts are 
assembled, 
21. Transition fii—A transition fit is) one 


having limits of size so preseribed that either a 
clearance or an interference may result when 
mating parts are asseinbled. 

22. Basie hole system.—A_ basic hole system is 
nsysten of fits in whieh the design size of the 
hole is the basic size and the allowance is applied 
to the shaft. 

25.-—Basie shaft system.—aA basic shaft. system 
is w system of fits in which the design size of the 
shaft is Che basic size and the allowance is applied 
to the hole. 

(ce) Terms Retating ro GromprricaL Ene- 
MENTS OF Screw Trreaps.—Terms relating to 
gcomctriecal clements of both straight and taper 
Ebreaids are defined as follows: 

Arie.—Tho axis of a thread is the axis of its 
in cylinder or cone, 

2. Pitch line.—The pitch line is a generator of 
the cylinder or cone specified in the definition 
of pitch diameter, 

3. Korm.—The form of thread is its profile in an 
axial plane for a length of one piteh, 

4, Basie form of thred. —-The basic form of a 
thread is the theoretien| profile of the thread for a 
length of one piteh in an axial plane, on which the 
design forms of the threads for both the external 
and internal threads are based. 

5. Design forms of thread —~The design forms for 
a thread are the maximum material forms permit- 
ied for the external and internal threads. 

Fundamental triangle.--The fundamental tri- 
angle is the triangle whose corners coincide with 
three consecutive intersections of the extended 
flanks of the basic form. 

7. Flank. —The dank (or side) of a thread 
either surface connecting the erest wilh the root, 
the intersection of hie with an axial plane, is 
theoretically a straight dine, 

R. Leading fank.—The leading flank of a thread 
is the one which, when the thread is about to be 
assembled with a mating thread, faces the mating 
thread, 

following flank. -The following flank of 
thread is the one that is opposite to the leading 
flank, 

iG. Pressure flank, ~The pressure fiank is “hat 
whieh takes the thrust or load in an assembly. 
The term is used particularly in relation to but- 
tress and other similar threads. 


Clearance (or trailing) flank.—The cloarance 
flank is that which does net take the thrust or 
lond in an assembly. 

12. Crest.—'The crest is that surface of the 
thread that joins the flanks of the thread and is 
farthest from the cylinder or cone from which the 
thread projects. 

Root ---The root is that surface of the Unread 
that. joins the flanks of adjscent thread forms 
and is identiern! with or immediately adjacent 
to the cylinder or cone from whieh the thread 
prejects, 

14, Sharp crest (or crest aper).--The sharp crest. 
is the apex formed by the intersection of the 
flanks of a thread when extended, if necessary, 
beyond the crest, 

15. Sharp root (or root aper)-—The sharp root 
is the apex formed by the interseetion of the 
flanks of adjacent thread forms when extended, 
if necessary, bevond the root. 

16. Base-—The base of a thread is that section 
of the thread that coincides with the cylinder 
or oo from which the thread projects. 

Major eylinder or cone.—See “major diam- 
ne and ‘fmajor cone.” 

18. Minor cylinder or coné.—dSeev 
eter” and “minor cone.” 

19. Pitch eylinder or cone.—See “pitch diam- 
eter” and “pitch cone.” 

20, Complete thread, —TVhe eamplete (or fall) 
thread is that part of the thread having full form 
at. both crest. and root. When there is a chamfer 
at the start of the thread, not exceeding two 
pitches in length on an external Uiread or one pitch 
indength on an internal thread, it is included within 
the Jength of complete t thread. When designing 
i} hrended products, it is necessary to tuke cogni- 
gance of: (1) Such permissible length of chamfer 
and (2) the first three threads which by virtue of 
‘not go” gaging practice may exceed the product 
limits and which may be included within the length 
of complete thread, However, when the applica~ 
tion is such as to require a minimum number of 


turns eng 


' 


‘minor diam- 


SAR OME nt, the spee ific ation shall so state 
and shail specify the minimum number of turns 
required, 

21, Incomplete thread.—-This is also known as 
the vanish or washout thread. On straight 
threads, the incomplete thread is that portion at 
the end having roots not. fully formed hy the lead 
or chamfer on threading tools. 

On taper threads, the crest at the end may also 
be not fully formed due to the intersection of the 
major cone of an external thread, or the minor 
cone of an internal thread, with the cylindrical 
surface of the work. 

22. [Mffective thread---The effective (or useful) 
thread ineludes the complete thread and that 
portion of the incomplete thread haying fully 
formed roois but Paving crests not fuliy formed, 

23. Votal thread. The total thread includes 
the eomplete or effective thread and the meomplete 
thread. 


24. Vanish coae.—The vanish cone is a cone, 
the surface of which would pass through the roots 
of the ineamplete thread formed by the Jead or 
chamfer of the thread Ing tool. 

25. Vanish point. “The vanish pomt of an 
external thread is the intersection of a generator 
of the vanish cone with a generator of the cylinder 
of the Jargest major diameter of the thread, 

25. Blunt start“ Blunt start’ designates the 
salniaval of the partial thread at the entering end 
of thread, This is a feature of threaded parts 
that are repeatedly assembled by hand, such as 
hose couplings and thread plug gages, to prevent 
cutting of hands and crossing of threads, and 
which was formerly known as a J/igbee cut. 
(See fy. 11.1.) 


— 


NIPPLE 


COUPLING 


Figure 1f.1.--Blant start. 


(7) Teas Recavine to DIMENSIONS OF SCREW 
Tuuseaps. Perms relating to dimensions of both 
straight and taper threads are defined as follows: 

1. Patek. -The pitch of a thread is the distance, 
mersured parallel to is axis, between correspond- 
Inge Renate on adjacent theead forms in the same 
axial plane and on the same side of the axis. 

Lead. he lead is the distance a threaded 
fae moves asinily, with re spect to a fixed mating 
part, in one comple te rotation, 

4 Threads per inch, --The number of threads 
per ineh is the reciprocal of the pitch in inches. 

4. Turns por inch. The number of turns per 
inehas the reaprocal of the lead in inches, 

he dneluded angle, ~The ineluded angle of a 
thread (or angle of thrend) as the angle between 
oe flanks of the thread measured in an axial plane, 

Maok aaah. The flank angles are the angles 
he coe the individual fakes and the perpendic- 
ular to the vais of the thread, measured in an axial 
plane. A flank angle of a symmetrical Uhread is 
commons termed the half-angle of thread, 

7 fead anale Ons straht thread the lead 
angle ds the angle made by the belix of the Chread 
at the piteh dine with a pline perpendicular to the 
axis, Ona taper tarend, the lead angle ata given 
axial postion is the angle made by the conical 


4 


spirel of the thread at the piteh line with the plane 
perpendicular to the axis at that position. 

8. Thickness of thread.—The thickness of thread 
is the distance between the flanks of the thread 
measured st a sacified position and parallel to 
the axis, 

9, Fleight of fundamental triangle —-The height 
of the fundamental triangle of a thread, or the 
height of a sharp-¥ throad, is the distance, meas- 
ured perpendicular to the axis, between the sharp 
major and minor cylinders or ‘cones, respectively. 

10. Height of thread. —The reight (or depth) of 
thread is the distance, meusured perpendicular to 
the axis, between the major and minor cylinders 
or sola respectively, 

Addendum —The addendum of an external 
eon is the distance, mensured perpendicular to 
the axis, between the major and pitch evlinders 
or cones, respectively. Tre addendum of an in- 
ternal thread is the distance, measurcd perper- 
dicular to the axis, between the minor and pitch 
cylinders or cones, respectively. 

12. Dedendum.—The dedendum of an external 
dint is the distance, measured perpendicular to 
tle axis, between the piten and minor cylinders or 
cones, tespectivery. The dedendum of ar internal 
thread is the distance, measured perpendicular to 
the axis, between the major and pitch cylinders 
Gr cones, respectively. 

13. Crest truncation.—-The crest truncation of a 
thread is uke distance, meusured perpendicular to 
the axis, between the sharp crest. (or crest apex) 
and the cylinder or cone that would bound the 
crest, 

14. Root truncation.—The root truncation of a 
thread is the distance, measured perpendicular to 
the avis, between the sharp root (or root apex) 
and the eylinder or cone that would bound the 
root, 

15. Major diameter.—On a straight thread, the 
major diameter is the diameter of the coaxial 
eviinder that would bound the crest of an ex- 
ternal thread or the root of an internal thread, 

On a taper thread, the major diameter, at a 
given position on the thread axis, is the diameter 
of the major cone at tliat position, 

16. Manor diameter.—On # straight thread, the 
minor diameter is the dimimeter of the coaxial 
eylinder that would bound the root. of an external 
thread or the crest of an mternal thread. 

On a taper thread, the minor diameter, at a 
given position on the thread axis, is the diameter 
of the minor cone at that position, 

17. Pech dtameter (simple effective diameter) — 
On # straight thread, the pitch diameter is the 
diameter of the coaxial cylinder, the surface of 
which would pass through the thread profiles at 
such points as to make the width of the groove 
equal to one-half of the basic pitch. On a perfeet 
thread this occurs at the points where the widths 
of the thread and groove sre eqani, 

One teper thread, the piteh dimmeter at a piven 
position on the thread axis is the diumeter of the 
pitch cone at that position, 


18. Virtual diameter (or effective size).—The vir- 
tual diameter of an external or internal thread is 
the diameter derived by adding to the piteh di- 
ameter in the case of an external thread, or sub- 
tracting from the pitch diameter in the case of an 
internal thread, the cumulative effects of devia- 
tions from specified profile, including variations 
in lead, in uniformity of helix, in flank angle, taper, 
out-of-roundness, and surface defects. 

19, Depth of thread engagement.--The depth (or 
height) of thread engagement between two mating 
threads is the distance, measured perpendicular 
to the axis, by which their thread forms overlap 
each other. 

20. Length of thread engagement. --The length 
of thread engagement of two mating threads is 
the distance Ty ec the extreme points of con- 
tact on the piteh cylinders or cones, measured 
parallel to the axis, 

21. Crest clearanees--Tho crest clearance in a 
thread assembly is the distance, measured perpen- 
dicular to the axis, between the crest of a thread 
aud the root of its mating thread. 

22. Tensile stress area-—-The tensile stress area. 
is the assumed area of an external threaded purt 
that is used for the purpose of computing the 
tensile strength. 

Tabulated stress areas in section JLL and appen- 
dix 1, applicable to steel parts, are computed from 
the following formula: 

: fit atin’ 
é1,=3. 1416 9 16 


or A,==0. 7854 (D—0. 9743/n)?, 
where I’=basie pitch diameter 
D=hasic major diameter 
n==threads per inch 


« 


For ue see table J1L.1. 
16 


This formula correlates with test results for steels 
up to 700,000 pst ullimate strength. 

For steels having ultimate strengths greater than 
100,000 psi, it is recommended that. the following 
formula be used to determine the stress area: 


[emin STIY? 
y} i) ; 


Assy, 1416 ( a 


where Jam equals mininum pitch diameter of 
the class of thread specified, 

23. Thread shear area “The thread shear area 
of the external thread is the effective ares at a 
dismeter equal to the maximum minor diameter 
of the internal thread. The thread shear ares of 
the internal thread is the effective arca ata di- 
amoetor canal fo the minimum mator diameter of 
the external thread. Phe formula for shear area 
of the externa) thread at a diameter equal to the 


maxinum minor diameter of the internal thread 
(AS,) is as follows: 


AS= 


: : - 1 reer - 
3.1416nL,4, max 97 4-0.57735(42, min— A, ma) | 


The formuls for shear area of the internal 
thread at a diameter equal to the minimum 
major diameter of the external thread (AS,) is as 
follows: 


AS,= 
. — il ' 
3.141621,), min | y 0.57TIO, min-— 4, max) | 
where oo 


de 


AY, mex 


I 


number of threads per inch 

length of engagement 

maximun. minor diameter of in- 
ternal thread 


i | 


f, min = Iminunum pitch dismeter of external 
thread 

Dymin == minimum major diameter of ex- 
ternal thread 

AA max = maximum pitch diameter of internal 
thread. 


As materials bearing the same name vary greatly 
in ultimate strength and in other essential charac- 
teristics, the formulas given below are included in 
order that a safe length of external thread muting 
with internal threads may be caleulated. 1 is 
desirable that tie length of internal thread and 
the dimensions of this thread, particularly its 
minor diameter, be such ‘hat, taking into xecount 
vn possible difference in strength of material of the 
internal and external threads, the Uireaded portion 
of the external thread will break before either the 
external or internal threads strip. For this reason, 
the shearing strength of the assembled unit should 
be taken as % the tensile strength, which gives a 
small factor of safety. 

The length of ocngagement of a threaded unit, 
that will devciop maximum sirengih of an wssem- 
bled Girended unit| with external and internal 
threads manufnetured of inaterials of equal tensile 
strength, is computed from the following formula: 


Ia = 
2ASLress aren 


3.141bn/,, mins B +0.57785(4, min— AN, min) | 
wll 


This formula laws the fretor 3" for relation of 


shearing strength to tensile strength incorporated 
therein, ‘The formula, while given for steel ex- 
ternal aod internal threads, may be used for brase 
externil and internal threads and — provides 
wun neldittonnl enfete faotear, 

Where the external and internal threads are 
mianufaetured of materials of different tensile 


o 


atronzthis, the factor J forthe rebuive strength in 
shear of external (hreads with respect to interna) 
threads yaust be considered. ‘Phe factor J is 
computed from the following formule: 


ii AS, Tensile strength of external thread 


“AS, ><Tensile strength of internal thread 


The length of engugement of a threaded unit 
adjusted to obtain proper relation of strength to 
cause breakage of the bolt before threads will 
shear is Q and is computed from the following 
formulas: 


If J is less than 1, Q=L, 
If J is greater than), QJ Le. 
(c) Tenms Reunating Oxy vo Taper Screw 


Trrkaps. —~lerms relating only to taper Uireads 
are defined 2s follows: 


_ | Axis of tixternal, 


| 


Viernes D2 


INTERNAL 


EXTERNAL THREAD 


1 Patch cone “Vhe pile eone is a cone, the 
suchace of which weuld pass through the thread 
profiles af such points us toe make the width of 
the groove equal to one half of the basie piteh, 
On a perfect thread this oceurs ai the point where 
the widths of the thread and Btoove are equal, 

Major cone-—Jhe major eone is a cone 
io in apex angle equal to that of the pitch 
cone, the surface of whieh would bound the crest 
of an external thread or the root of an internal! 
thread. 

3. Sharp major cone-—The sharp major cone is 
a cone having an apex angle equal to that of 
the pitch cone, the surface of which would pass 
through the sharp crest of an external thrend or 
the sharp root of aw internal thread. 

4, Minor eone.—Vhe minor cone is a cone 
having an apex angle equal te Uiat of the piteh 
cone, the surface of whieh would bound the root of 
an external thread or the crest of an internal 
thread, 


THREAD 


Axis of Internal Thread : 


c Diameter 


j Maj 


bread 


zy 


es 


o> General screw thread symbols, 


Nove. “Phese dingrames ere not Intended (9 show standard thread forms but (lustrate only the application. of syintals 


5, Sharp minor cone.—The sharp minor cone is 
a cone having an apex angle equal to that of the 
pitch cone, the surface of which would puss 
through the sharp root of an external thread or the 
sharp erest of an internal thread. 

6. Standoff.—-Vhe standoff is the axial distance 
between specified referenee points on external and 
internal taper threaded members or gages, v hen 
assembled with a speeified torque or under other 
specified conditions. 

7, Bottom of chamfer —On a chamfered internal 
taper thread the bottom of the chamfer is defined 
as the intersestion of the chamfer cone and the 
pitch cone of the thread, 


Leading Flank —— 
Following F tank ——-—— 


Vanish Cone 


Incomplete eerie 


Thread 


ey oe 


3. LETTER SYMBOLS AND ABBREVIATIONS 


Symbols associated with serew threads are of 
two kinds: (1) Letter symbols for designating 
dimensions of serew threads and threaded prod- 
uets; and (2) abbreviations used as designations for 
various standard thread forms and thread series. 


(a) DimeNSIONAL SymBous.-—Standard letter 
syinbols to designate the dimensions of screw 
threads are given in tables V1.1 and 11.2. General 
svinbols are given in table T.1 and pipe-thread 
symbols in table 11.2. The application of general 
symbols is illustrated in figures 11.2 and 1.8, inelu- 
sive, and pipe-thread symbols in figure IT.4. 
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Figtios 1138. ~General screw thread symbols. 


(b) Ipentirication Destanarions. ~Identifi- 
cation designations are capital letter abbrevin- 
tions of names used to designate various forms of 
thread and thread series, and commonly consist 
of combinations of such abbreviations. There are 
asseinbled in table 11.3 the names and abbrevi- 
ations which are now in use, together with refer- 
ences to standards in which they occur, of various 
standard threads. See also p, 26. 

The method of designating a screw thread is by 
the use of the initial letters of the thread series, 
preceded by the diameter in inches (or the screw 
number) and number of threads per inch, all in 
Arabic characters, and followed by the classifica- 
tion of allowance and toleranee in Arabic numerals. 


REFERENCE PLANE ZERO 


THE PIPE AT WRENCH 
TIGHT ENGAGEMENT 
FITTING (INTERNAL 


PLANE CF THE END.OF 
PLANE OF HANOTIGHT 


FACE OF FLANGE, OR BOTTOM 
ENGAGE MENT 


OF THREAC CHAMBER 


CENTER LINE OF CONNECTION 


PLANE OF COMPLETE 


THREAD LENGTH 


The designation applicable to each thread series is 
stated in the section where such series is pre- 
sented, together with examples. Tf the thread is 
left: hand, the symbol ¢L77” shall follow the class. 
No symbol is used to distinguish right hand 
threads. The number of threads per ineh shall 
be indicated in all eases, irrespective of whether it 
is the standard number of threads for that partic. 
ular size of threaded part. or special. ‘Pools and 
gages for statdard thread diameters and pitches 
shall bear standard identification designations, and 
special marking of such items shall be avoided. 
Multiple threads shall be designated by showing 
both the piteh and the lead in accordance with 
examples given in the section on Acme threads. 
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Fiaqure JJ.4.-—Prpe thread symbols, 


TABLE IJ,1.—General symbols (aee figs. I1.2 and 11,3) 


Symbols 


D........-....4 Major diamoter........--22.-- 


Treflx synibo! 
with & (del- 
Lc 

bn (delta 
haa, 

b7¢, (delta 
fy). 


o77d91 O 2 


Dimensions 


Pitch diameter 


Minor diameter. ...2.. 22-22... 


Height of fundamental tri- 
angle, 


Helghi of thread... 02.2202... 


Addendum, 

Dedendum, 

Equals 24, of basic external 
thread, 

Depth of thread engavement. 


Half-angle of symmetrical : 


thread, 

Angle between leading flank 
of thread and narmal ta acs 
of thread. 

Angle between follawing flank 
of thread and normal te axis 
of thread, 


Lead engle. 2.2.2 2.. i SS 


Radius of rounding at erect, ar 
radius of rounding at raot. 


Depth frome apex of funda. 
mental triangle to adja- 
tent root or crest of thread; 

OV) Ifrotunded, 
(2) Tf flat, 

Depth from apex of funda- 
mental tdanele to; 

(1) Fiat at crest of external 
thread, 

(2) Flat at root of external 
thread, 

(8) Flat at erest of internal 
thread. 

(4) Flat at root of internal 
thread, 

Width of: 

(W) Fiat (general), 

(2) Vat ot crest ef external 
thread, 

(3) Fint at root of external 
thread 

(4) T tat nt erest of fnternal 
thread, 

(A) Fat at root of {nternal 
thread, 

Leneth of bott of serew. 


Length of fall thread oo ......- 


Lengtis of thread engagement, 

Diameter of measuring wires, 

Messueerment over wires. 

Mengurement under wires. 

Correctlon to meusureiment 
over wires to give pitch al- 
aAlteter, 

Correction ta messursanent 
Nader wires to glye pitch di- 
flneter, 

Wire angle. ooo... we 


Deviatlon in any dimension. 


Pitch-dinmeter equivalent of 
Gey OMS WERK BHELeS, 
Bitch dismeter equivalent of 
deviatlon jn pileh, 
Allowance at pitch dlan.eter. 


\ Jeramples: 


Remarks 


Exception: Ro ls used for 
basic major diameter 
when this differs from 
the nominal major di- 
ameter, Subscripts ¢ or 
n, indicating external or 
Internal thread, may be 
used if necessary, 

Subscripts ¢ or v, indicnt- 
ing external or internal 
thread, may he used if 
necessary. 

Equals I/n. 

Equals UN 

Equals I/p. 


| Equals YL. 


Subsevipts sor n, indict: 
ing external or internal 
thread, may be used if 
neeceseary, 


{ 
Tan a=—-. 
cE 
Subseripts corr indicenting 
crest or root, and 4 or n 
jndicating externs! or in- 
ternal Unread may be 
used if necessary, 


Subseripls ¢ or a may be 
used. 


Ke My--C~e, 
Cau(ld cosee a) ~ 
| tent apf2a 

BATH Pc, 

Pel/2p cot a (cosee a— 


Hw. 

See NPL “Cisuping and 
Mensutinyg Serew 
‘Thresds, 1051, pe. 28, 08 
NES Handbook — }fas 
QQ57), po le 

Deviation 

Pilch, 8p; deviation 

Jialf-angte, dey ot deez. 


in 
ie 


bl 


Tarts W.2.—Pepe-thread symbols (see fig. I1.4) 


T}imensions 


Aaymbols 


Remarks 


{ Subseript 4 is used for di- 


Oniside diameter of pipe... .. mensions in plane of van- 

Inside diameter of pipe .. ish point whem these 

Wall thickness of pipe_...-.--. differ from J/, d, or ¢, 
| respectively. 

Subseript: z denotes plane 

| oe the dlanieter, 

eA ‘or axial positions of 

Ds --.-.-s-- hae Sa oisens teas tas planes see foot of this 

Do Minor diameter. 25 table, Subseripts « ora 
cat pHs Soe eaters designating serew or nut 
may also be used if 

necessary. 

) OP eg eee eee Leneth of thread from plane | For axial posittan of plano 
of pipe end to plane contain. containing bhasie diam- 
ing hasic diameter Dy, Fs. or eter, sea foot of this 

en table. 

Vo Pee ws Teneth of washout Cvanish 

! cone) threads, 
8 (beta) . 1... Ralf apex angle of pitch cong | 


of taper thrend. 

Anele of chamfer at end of pipe 
measured from a plane nor- 
mati to the axis. 

....-.| Handtight standoff of face of 

coupling from plane contain. 
| ing vanish point on pipe. 
onal aa bias Leneth from plane of hand- 
light engacement to the face 
of coupling on internally 
threaded metnber. 

Distance of paging stop of plug 
gage from face of ring pace 
for handtight engagement. 

Length from conte line of 
coupling, face of flange, or 
bottom of Internal thread 
chamber to face of fitting. 

‘ Width of bearing face on 
coupling, 

Angle of chamfer at bottom of 
recess or counterbore meas: 
ured from the avis, 

Haifapexsangleofvanish cone. 

Lengtt. from center line of 
coupling, face of flange, or 
bottom of internal thread 
chamber to end of pipe, 

| wretched engagement, 

dace. ee... eee) (I) Length of straight full 
thread (see table ILL). 

(2) Length from plane of 
handtight engagement to 
small end of full internal 
taper thread. 

Diameter of recess or eounter- 
hore in fitting. 

Depth of recess ur cotnterbore 

in fitting. 

Outside diameter of coupling 
or hub of fitting. 


¥ (gamma)... .. 


ree 


DEVINITION OF FLANES DENOTED BY SUBSCKIFT 5 


Waid Sd oie Tuane of pipe end ET Dee 

Vane o band tight engage: 1 
ment or plane at mouth of | 
coupling Coxceludings recess, 
ifpresenty, On British pipe 

Is this is designated 

rauye plane, aad the 
majer diameter in this plane 
is designated the ‘prupe 
diameter.” 

Plane oat) whieh washout 
threads oi pipe commence, 

Plane dn eoupling reached by 
ere oof pipe in wretiched 
covtition, (13 i. measured 
from plane contabning: piper 
end ih position of handticht 

1 etoesyement.) 

Vane containing vanish point 
of thrend on pape, 

Pine at whieh mejor diane 
cher cone of thread intersects ¢ 

i uutside diameter of pipe. 

| 


Tel. 


las... 3 


NOTE. -Additioni special sibseripts are as follows: Plane 7 =6is the plane 
of tie pipe end for railing: jomits, Plane s 7 is the plane of Cre APT page 
point eta specjfled Jeneth fom Che plane of tatesh pout Pane cob is the 
pianecoef the ire end of the 4. thread ones yt “for the catipressed pas 
cyhider yabve inlet connection thread, Plane -O is the plane of the sonal 
end of the ' Zs Lhiead plug page” for Cie compressed -gas cylinder intet thread, 


TasLe I1.3.--Identification designations 


| 
: 


i 
' 


Thread serles 


References 


ASA Standards 


Handbook H&S 
(1957), section No. 


Acme threads, centralizing 
Aeme threadg, general purpese.._. 
Stub Acme thread 
American Standard microscope objective thread. 
National Buttress thread 
American Natlonal coarse thread series. 
American National fine chread serles._-.-- 
American National extra-fine thread serles_ 
American National 8-throad serles......-- 
American National 12-thread series. 


American National gag outlet thread 
National Miniature thread series. 
Special threads of American N ational form 
American Standerd coarse thread series. .. 
American Standard fine thread serles 
American Standard taper pipe thread 
American Standard taper pipe thread (dryseal) - 
American Standard taper pipe thread for railing fittings. 2 
American Standard straight pipe thread 
American Standard straight pipe thread in couplings. - 


Aeronautical taper Pipe thread 


Untfled coarse thread series. 


American National 16-thread series... .---.....------.---- 
American National hose coupling and fire hose coupling threads_. 


American Standard internal straleht pipe thread (dry seal)... 
Arertean Standard intermediate internal straight pipe thread dry seal) I 
American Standard straight pipe thread for mechanieal joints... - 
American Standard straight pipe thread for locknuts and loc knut pipe threads. 
Atmerlean Standard straight pipe thread for hose couplings and nipples. 


American Standard surveying instrument mounting thread... 


XIV, 
Appendix 1, 
Appendix {, 
Appendix 1, 
Appendix 1. 
= Appendix 1, 
BI Appendix tl. 
i BSS.Uecsscscncc evel Xe 

IX, 


Vv. 
Py nenals 2; 


Untfled selected dlameter-pitch combinations of the extra-fine thread series. 
Unified fine thread sertes. 

Unified selected diameter- piteh ‘combinations of the R, 12- and 16-thread series. 
Unified threads of saleated special diameters, pitches, and ‘lengths of engagement. 


BL bec icweesssaicesence sears: 


2 All threads, except NGO, are right hand, unless otherwise designated. 


1 Methods of designating multiple threads are shown in ASA B16 Acme Screw Threads, and Part IITof Handbook H28 (1957), 


For NGO threads, designations “RE” or “LE” are required, 


a Military Speelfication MIL-P-7108, P ipo’ Threads, Taper, Acrousutical National Form, 


SECTION III. UNIFIED THREAD FORM 
AND THREAD SERIES FOR BOLTS, MA- 
CHINE SCREWS, NUTS, TAPPED HOLES, 
AND GENERAL APPLICATIONS 


1. INTRODUCTION 


The Unified thread standards,? which have been 
agreed upon hy stundards bodies of Canada, the 
United Kingdom, and the United States, consti- 
tute the basic American standards for fastening 
screw thr ends. T ity are a complete and integratved 
system of threads for fastening purpoges in mech- 
anisms and structures. Their outstanding charac- 
teristic is general interchangeability of threads 
achieved through the standardization of thread 
form, diameter- pitch combinations, and limits 
of size, 


Vhe standards have as their original basis the 
work done about a century ago by William Sellers 
in the United States and Sir Joseph Whitworth in 
Great rite, Throughout the intervening years 
there have been many further developments and 
revisions, culminating in the system of U nified 
Threads approved and adopted for use by all ineh- 
using countries, 


UU nifled thread standards presented in this section aro in ponerul 

th AGA HDT Stinified and Atnerican serew Threads.” puke 
lished oy the ASME, zo West goth Street, New York 18, N, Yu: alse with 
CSA BI, “Standard for) nifled wd Ainerican Serew Three adc," published 
by the © anadian Standards Association, Ottawa, Canada: and with Uyitish 
Stondard 1580, “Unified Screw ‘Phreads,"" pubis hed by the Hritish Standards 
Tostitution, 2 Park Street, London, W. 1. The lstest revision should be con- 
sulted when re ferring to sich standards, 
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Unification of screw thread standards received 
its impetus from the need for interchangeability 
among the billions of fasteners used in the com- 
plex equipment of modern warfare which was, 
and continues to be made in different. countries. 
Equally important, however, are inter national 
trade in mechanisms of all kinds and the servic ing 
of transportation equipment which moves from 
country to country. These have made unification 
not only highly advantageous but. practically 
essential, In sizes 4 in. and larger, complete 
unification of certain thread series and six toler- 
ance classes was signalized by the signing of an 
accord on Soveinber 18, 1948. Since that time a 
limited unification of seven. sizes only for attach- 
ment purposes has been extended into smaller 
sizes. Although thread sizes less than 4% in. have 
not been unified, the tolerances and allowances 
based on Unified formulation are applicd to these 
sizes in the United States and Canada, and they 
are known as American Standard threads, 

Jn relation to previous American practice, as 
covered by appendixes i and 2 of this Handbook, 
Unified threads have substantially the same 
thread form and are mechanicully interchangeable 
with American National threads of the same 
diameter and pitch, 

The principal differences between the two sys- 
tems relate to the applention of allowances, the. 
vawiution 


r. i. 
of Loreranccs with ite difference in 


amount of pitch diameter toleraunce on external 
and internal threads, 
designations, 


and differences ino thread 
Under the Unified system: an allow. 


Min. Major Diameter 
Specified in Tables 


INTERNAL 
THREAD 


! dais OF INTERNAL THREAD _ 


EXTERNAL 


ee eee ee 


- a THREAD aN 
= eens / S / ‘ 
SS 
eS 


io 8 S \ Nee 
eae : — N __Pitch Line 
ENN | 


ERAN RAN = 


4 W SQ McecMinar Diemetenat \ AY' > Nominal Miner Diameter 


~~ : ~ Specified in Tables 

Nv Intersection of Root SNES . 
Contour and Flank of Vv (See Figs. 11.3 und HI.4) 
Thread — Rounded Root Optional or 


Resulting from Tool Wear 


AXIS OF EXTERNAL THREAD 


ee Ce SO 


Fioure 111.1.— Unified internal and external screw thread design forms (martmum material condition). 


Note,—See table [11.1 for numeri¢al values. In practice the crests of external threads may be rounded, 


anee is provided on both the classes PA and 2/ 
external threads, whereas under the American 
Nattonal system ‘only the class 1 external thread 
has an allowance. Under the Unitied svstem, the 
pitch diameter tolerance of an internal thread is 
30 percent greater than that of the external thread, 
but snen toleranees are equal under the American 
National system. Unified tolerances and allow- 
ances for both standard and special diameter- 
pitch combinations are derived from the same 
formula, but American Naticnal tolerances for 
special threads have a different basis from that 
for some standard threads. 


n 


THE UNIFIED FORM OF THREAD 


Ancur or Trreap.—The basie angle of 
thread between the flanks of the thread, measured 
in an axial plane, is 60°. The line bisecting this 
60° angle is perpendicular to the axis of the screw 
thread, 

2. Form or Crest.—TJhe form of the crest of 
exterral threads is flat. The crest of the basic 
thread form of the external thread shall be trun- 
cated from the sharp crest an amount equal to 


Tabor IITA. 


77/8, where [f is the depth of the fundamental tri- 
anele. ‘The form of the crest of internal threads is 
flat and the crest. shall be truneated from the sharp 
crest an amount equal to 77/4. 

3. Form or Roor. - The crest clearances allowed 
are such as to permit rounded root forms in both 
the external and internal threads. Rounded reots 
are required in some applications and are made by 
vools that are purposely rounded. Otherwise, 
rounded roots may be the result of tool wear. 

4, CLearRANcE AT Alinon Diamerer.—A clear- 
ance is provided at the minor diameter of the in- 
ternal thread by truncating froin the sharp crest 
an amount equal to J7/4, 

Chmarance apr Mason Diamernr. --A clear- 
ance is provided at the major diameter of the in- 
ternal thread by making the thread form at the 
root such that its width is less than p/8. 

6. Innusrrations, ~Figure 111.1 shows the de- 
sign forms (maximum material condition) of the 
external and internal threads of the Unified form 
of thread. 

Basic Tureap Dara.-—The basic thread data 
for all standard pitches of (he Unmilted form of 
thread are given in table 111.1. 


Thread data, Untfied thread foray (see fig. TH. &) 
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3. THREAD SIERILES, SYMBOLS, AND SUGGESTED 
APPLICATIONS 


1, THREAD Series Derinrrion.—Thread series 
are groups pf diameter-pitch combinations dis- 
tinguished fiom each other by the number of 
threads per inch applied to a specific diameter. 
The various diameter-pitch combinations of the 
six standard series are shown in table IIJ.2, and 
the designations for the various thread series are 
shown in the dimensional tables. 

2. Coarsi-TrrEaAD Sertes.—The basic dimen- 
sions of the coarse-thread series, including both 


INTERNAL 
THREAD 


£ ca 


Unified thread sizes and additional American 
standard thread sizes, are given in table IIT. 
3. The limits of size, allowances, and tolerances 
for the Unified classes, based on a length of en- 
gagement of one diameter, are given in table ITI, 
10. Thread sizes of the cearse-thread series that 
are recognized as Unified are designated by the 
symbol “UNC”. See footnote b, p. 16. All 
others are designated by “NC” with the Unified 
class designations to indicate their conformance 
to the Unified thread formulation. 


Axis of internal Thread 


Pitch Line 


Pee 
eer 


\ 


EX IEKNAL 


== p Pitch 


THREAD 


__ Axis of External Thread 


Viater 111.2..—Symbols for thread data in table I11.1. 


The coarse-thread series is suitable for belts, 
screws, mits, and general use where the wall thick- 
ness will accommodate the thread dimensions. It 
is particularly advantageous for applications re- 
quiring rapid assembly or disassembly or for 
threading into lower-strength materials, such as 
castings, soft. metals, and plastics, 

3. Fine- THREAD SuRtES.—The basic dimensions 
of the fine-thread series, including both Unified 
thread sizes and additional American standard 
thread sizes, are given in table L114. The limits 
of size, allowances, and tolerances for the Unified 
classes, based on a length of engagement of one 
diameter, are given in table 11L.10. Thread sizes 
of the fine-thread series which are recognized as 
Unitied are designated by the symbol “UNE”. 
See footnote ¢, p. 16. All others are designated 
“NE” with the Unified class designations to indi- 
eate their conformance to the Unified thread for- 
mulation. 

The fine thread series is suitable for bolts, 
screws, and nuts, and other applications where a 
closer ratio is desired between the static strengths 
of the bolt and thread, where length of engage- 
ment is limited, where a smaller lead angle is de- 
sired, or where the wall thickness requires a& 
smaller thread. Caution should be observed when 
using this series in castings, soft metals, plastics, 
and similar lower-strength inaterials, 

4. Exrna-Fixne Tureap Serirvs—The  extra- 
fine-thread series is applicable where (1) thin- 
walled material is to be threaded, (2) thread 
height of nuts clearing ferrules, coupling flanges, 
ete., must be held to a minimum, and (3) a maxi- 
mum practicable aumber of threads is required 
within a given thread length. "Phe basic dimen- 
sions of the extra-fine-thread series are given in 
table I11.5. The limits of size, allowances, and 
tolerances for the Unified classes, based on a 
length of engagement of 9 pitches, are given in 
table 111.10. Thread sizes of the extra-fine-thread 
series which are recognized as Unified are desig- 
nated by the symbol “UNEF”. All others are 
designated by ONER’ with the Duified class des- 
ignations to indicate their conformance to the 
Unified thread formulation. 

§. &-Tymeap Series.—The 8-thread series is a 
aniform-pitch series for large diameters. Although 
originally intended for high-pressure-joint, bolts 
and nuts, it is now widely used as a substitute 
for the coarse-thread series for diameters Jarger 
than 1 in. It is used particularly on bolts for 
high-pressure pipe flanges, evlinder-head studs, 
and similar fasteners against pressure. The basic 
dimensions of the S-thread series are given in 
table T.6. In American practice, the limits of 
size of this series are customarily based on a 


tion, Sizes of the S-thread series? larger than 14% 


14 


in. in even in. are recognized as Unified sizes 
when limits of size are based on a length of en- 
gagement of 9 pitehes, or ik in. 

6. 12-Turrap Ssrits.—The 12-thread series is 
a uniform-pitch series for large diameters requiring 
threads of medium-fine pitch, Tt is widely used 
in machine construction for thin nuts on shafts 
and sleeves. It also allows the specification of 
shoulder diameters in steps of ¥ in,, as from the 
standpoints of good design and simplification of 
practice it is desirable to limit shoulder diameters 
to ¥-in. steps. Twelve threads per inch is the 
coarsest pitch in general use hie will permit @ 
threaded collar, which screws onto a threaded 
shoulder, to slip over a shaft, the difference in 
diameter between shoulder and shaft being & in. 
Sizes of the 12-thread series from &% in, to and 
including 1% in, are used in boiler practice, which 
requires that worn stud holies be retapped with 
a tap of the next larger size, the increment being 
Y, in. throughout most of the range. The 12- 
thread series also provides continuation of the 
fine-thread series for diameters larger than 1% in. 

The basic dimensions of the 12-thread series 
are given in table JI.7. The E:ais of size, 
allowances, and tolerances for the Unified classes, 
based on a length of engagement of 9 pitches or 
4% in,, arc given in table 117.10. Thread sizes of 
the 12-thread series which are recognized as 
Unified are designated by the symbol ‘12UN.” 
All others are designated “T2N” with the Unified 
elass designations to indicate their conformance 
to the Unified thread formulation? 

7. 16-THreaD Srrivs.—The 16-thread series is 
a uniform-pitch series for large diameters requir- 
ing fine-pitch threads, Tis suitable for adjusting 
collars and retaining nuts, and also serves as a con- 
tinuation of the extra-fine-thrend series for 
diameters larger than 2in. The basie dimensions 
of the 16-thread series are given in table TH. 8, 
The limits of size, allowances, and tolerances for 
the Unified classes, based on a Jeneth of engage- 
ment of 9 pitches or %» in., are given in table TH], 
10. Thread sizes of the 16-thread series which are 
recognized as Unified are designated by the 
symbot “16UN.” All others are designated 
‘4G6N” with the Unified class designations to 
indicate their conformance to the Unified thread 
formulation (see footnote 3). 

&S. Univorm Pircn Ssrims--The above &-, 12-, 
and 16-thread series have application on parts 
that are repeatedly assembled and disassembled 
where it) might be advantageous to rethrend 
oversize to recondition the thread portions of the 
parts jn service, 

Whenever a thread in the 8, 12-, and 16-thread 
series also appears in the UNC NG, UNEFONE, 
UNEF ov NICE series the designations, tolerances, 
and limits of size of these standard senes are 


as acsel pearl yle 
eiprpaks able. 


@The British designation for Unit, csizes in this series is SUNS", 


Tare IIL.2,—Unificd and American, screw thread standard series 


eee eee > a 


Threads per inch 
Bisa Basic major | Sy Rize 
diameter Coarse Fina « Extra fine & 8-Thread 12-Thread 16-Thread 
(UNG or NC) | (UNF or NF) eer te series i series 


serics 
EF) (N) (UN or N) (UN or N) 


NODAwe WMS 
$e 
) 
SSoar een 


ft bat 
tod 


« For diameters over 134 in., wse 12-thread series. 

+ For diatneters over 2 in,, use 16-thread series. 

« For sories symbols applying to a particular thread, see tablo 111.10, Whore tho samo thread is in two sories, uso Symbols 48 vxplained in par. 8, y. 
4 Designated & UNS In the British Standard. 

*N&. Fortnorly a standard size of the fine thread series, 


Tape 111.3,—Coarse thread serics, basic dimenstons 
UNG and NC 


Dosignation 
eee 2.25 ba bn taht te oS Rasic major 
diameter, 72 
Size Threads per Thread 
inch, 2 symbol 

1 2 3 4 

Noa in | in. 
J 073) 4 NC 0. 0730 
v2 & 086 &6 NC 2 0860 
3 A) 4k NC . 0090 
ha (, 112) & NC . 1120 
8 (. 128) 40 NC +1250 
46 (. 188) 2 NC . 1380 
BS (, 164) 32 NC ~ 1540 
S10 (190 wu NC . 1900 
312 (216 a NC 2160 
Yu 20 UNC . 2500 
sis 18 UNC 75125 
16 UNG 3750 
afi 4 UNC ~ 4376 
% 13 UNC ~ 5000 
9/16 12 UNC 5625 
il UNC ~ 6250 
10 UNC . 7500 
V4 9 UNC . 8750 
1 & UNC 1, 0000 
1% 7 UNG 1, 1250 
5) qT UNC 1, 2500 
1 6 UNC 1, 3750 
1% 6 UNC 1, 5000 
1% 5 UNC 1, 7500 
2 al UNC 2, OOCC 
™ “i UNG 2. 2500 
4) 4 UNC 2, 5000 
2% 4 UNC 2. 7500 
3 4 UNC 3.00 
6 4 { wNc | 3.2500 
3 4 UNC 3. 500) 
3% 4 UNC 3.7500 
4 4 UNC 4,0000 


\ 


Baste piteh 
diameter, J 


Minor diam. 
eter, external 
threads, A. 


Minor diam. 
eter, Internal 
threads, AY. 


8 6 ! a 

in. | in. in. 
0. 0628 0.0538 0.0501 
20744 0641 . 0667 
0855 0734 0764 
0958 +0833 0849 
1088 OS | . 0979 
2477 0997 1042 
1437 1257 11302 
. 1629 1389 1449 
. 1889 . 1649 1709 
2175 « 1887 1959 
2764 2443 7 2524 
.ahad . 2983 . 3073 
3911 23499 13602 
. 4500 . 4056 [4167 
5084 . 4603 4723 
15660 [R135 15266 
. 6850 16273 6417 
8028 . 7387 1847 
9188 8466 . 8647 
1, 0322 9497 9704 
1, 1872 1,0747 1.0954 
1, 2667 1.1705 1, 1946 
1,3817 1, 2958 1.3196 
1,601 1, 5046 1, 5335 
1, 8857 1.7274 1,7594 
2.1057 1.9774 2. 0094 
2.3376 2.1933 2, 2294 
2, 5876 2, 4433 2.4734 
2.8376 2.6933 2.7294 
3, 0876 | 2.9433 i 2.9734 
3, 3376 ' 3, 1933 4, 2294 
3. 5876 3.4433 3.4794 
3.8376 3, 6933 3.7294 


Lead angle at 
basie piten 
diameter, » 


min 
4 at 
4 22 
4 26 
4 45 
4 uw 
4 50 
3 58 
4 39 
4 1 
4 Il 
3 40 


Sectional area 
at minor 
diameter at 
D--2hy 


9 


in 
0. 00218 
00310 
«00408 
- 00498 


00672 
00745 
01196 
01450 
0205 


Tenstle stress 
aren ¢, 


(hb suyt 
£16 


i 


* For attaching purposes only, numbered sizes 2-65, 4-40, G 32, 8-32, and 10-24 are now included in the Unified thread serias, designation NC. 


Bold type indicates Unified threads, UNC. 


Size « 


Designation 


Threads per 
inch, n 


IR 
no 


t 


See footnote b and table TII.10. 


Tanue I1].4.—Fine thread series, basic dimensions 


Thread 
symbo} 


Vasic major 
diaineter, 2) 


‘ 


i 


* UNF and NF 


Basic piteh 
diameter, ff 


e For sizes larger than 146 in., use the 12-Uhread series, See table 111.7. 
’ See fornia doaer definition of tensile stress aren in Section Hp. 6. 


¢ For attaching purposes only, numbered sizes 0 £0 snd 19 32 are now ineluded In the Unified Ghread series, designation NF. 
Bold type indicates Unified threads, UNF. 
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{ 


Minor diam- 
eter, external 
threads, Ae 


Minor diam- 
eter, internal 
threads, Kn 


0,0447 0, 0165 
0560 - OF80 
0068 ORT 
O771 0797 
0864 O84 

- O87) 1004 
1078 - 1109 
Jake » 1339 
1517 - 1562 
W722 1774 
= 20H2 2113 
~ 2614 «2674 
23239 «3299 
23762 RBA 
4387 «4459 
A948 - 5024 
. 5AGS . 5649 
6733 . 6823 
. 1874 27977 
978 . 9098 

3.0228 1. 0348 

1.1478 1, 1598 

Ye Zizs i Zs 

1.3978! 1, 4098 


See footnote ¢ and table HI.10. 


Tend angle at 
basie pitch 
diameter, 

& 

| deq min 
4 23 
4 57 
a 45 
3 43 
3 51 
3 45 
3 44 
$ Pa) 
3 ai 
3 22 
2 62 
2 40 
2 11 
2 15 
1 67 
1 55 
1 43 
1 36 
1 34 
1 36 
] 2 

| 1 16 

i 4 3 


Sections! area 
at Ininor 
diameter nt 
D-2hy 


+] 


in? 
0. OO1AL 
OOF 
LIK 
04h) 
- OO BG 


. OOT1K 
OST 
OPIN 
OTS 
. 0226 


- 9826 
- 0524 
- ONO 
- 1080 
- 1486 


LAs 
240 
88d 

«AKO 


G25 

JID 
1.024 
1 oy 


1.521 


Tensile stress 
area 4s 


ri Shit 

iw) 
1 
am tn? 
0.0130 
00278 
00804 
00523 
00661 


«00830 
-OU015 
\ 01474 


Taney ILI,5,---hxira-fine thread series, basic dimensions 


UNE and NEF 


Designation Sectional area | pays 
oe, Ratan $ — _..| Basie major Raste niteh Minor diam- Miner diam- | Lead angle at at minor i mess 
diameter, 2) dlameter, J eter, external | cter, internal basic piteh diameter at ie Hi 1 
Size « Threads per Thread thrends, AY threads, An diameter, & D-2hs . ( co a) 
inch, n symbol : 2 ld 
1 2 3 4 5 6 7 x | p) 10 
—— —_——. + a j-_—_-- 
No, tn, in. in. in. H in. dea jnan yi? ino 
12 (216) 32 NEF 0. 2180 Q, 1057 0.1777 0. 1322 2 as 0. 0242 Q 0270 
4 32 NEF . 2K 2207 a Ws 2462 2 29 OR44 08TH 
Bis 32 NEF 3125 2922 .2742 2787 1 ST O581 0625 
3k 32 NEF ork 3547 28307 3442 } 36 OSTR 0932 
7/16 2 UNEF 4375 « 4143 3937 . 3988 i 4 . 201 . 1274 
§ 23 UNEF 5000 o ATES ~ 4562 4613 1 22 162 170 
"16 24 NEE - 5625 . 6354 | w5tl4 5174 1 2 - 203 24 
4 2a NEF 20250 . 5978 5738 5798 } 16 256 2B 
Ws 24 NEF 16875 . G04 O84 O24 1 tt 31a 329 
uy 20 UNEF 7500 27175 » 6887 . 6959 1 16 38a ARG 
13/16 20 UNEF «8125 ~ 7800 T512 «1584 1 10 4139 /AdR 
% 20 UNEF 8750 8425 28137 . 8209 1 5 als 2Ad6 
15/16 20 UNEF 29375 2 3150 ~ 8762 . 8854 1 0 . £98 .620 
1 20 UNEF 1,0000 . 9675 ~ 9387 . 9459 o 57 687 ral 
N46 18 NEF 1, 0525 Lat EN 1.024 0 59 L770 7 
Ig 22 NEF V.3280 10849 1. 0468 1, 0649 0 Af Lav OL 
Wie 18 NEF LAR? 1. 1814 3, 1193 1.1274 6 53 O77 1, 00H 
1M 18 NEF 1, 2500 1. 2139 1. 1818 1, TROa 0 4) 1,090 1.123 
Mo 18 NEF 1.3128 1. 2764 1, 2443 1, 2524 0 48 1. Quy 1 244 
1% 18 NEF 1, 3740 1. 3889 1. 3005 1.3149 0 45 1.834 1.370 
We 8 NEF 1, 4375 1, 4014 1, 3693 1.37974 0 43 1. 464 1. 603 
14 1s NEF 7 &XH) 3, 48639 1, 4318 1. 4399 0 42 1.60 1,64 
1% 6 18 NEF 15625 | 1.8264 1, 4044 1. ADE { 0 40 174 1.79 
15% 13 NEF 1. 6250 7. RAND 1. S568 1. 4649 ' 0 38 189 1.94 
3i5 18 NEF 1. 6875 | 1, 514 1, ins | 1. 6274 | 0 a7 2.04 2. 10 
1% 16 UNEF 1, 7500 | 1.7094 | 1. 6733 | 1, 6823 | 0 40 2.19 2 24 
2 16 | UNFF | 20000 !| 5,959 1 19233 | —_—i..9923 0 35 2,89 2.95 
a For sizes larger than 2 in., use 16-throad Series. See table i, 8, 
6 See formula under definition of tensile stress area in section IE, p. 5 
Bold ty yo Ludicaies Unified Uhreads, UNEP. See table ilk. id, 
Tanie TIL. -8-thread series, baste dimensions 
8UN and QN > 
Designation 7m ; - 7 salen uren . 
feel ie Se ete ee. peers Basic major Basle pitch Minor diam- | Minor dlam- | Lead angle ut {at minor Be hc 
diameter, D diameter, J? eter, external | eter, internal basi¢ pitch diameter at 7 Os SH : 
Size Threads por Thread threads, A, threads, Ka diameter, D)--2hs r (5 UN 
ineh, 2 symbol 204 
1 2 3 4 5 | We igen t? | x | " 0 
in, in, in. in, in, deg min in? | in.t 
41 8 UNC 1, 0000 0, $188 0. 8466 0, 8647 2 29 ! 0.551 0.105 
4 8 N 1, 1250 1, 0438 9716 «9897 2 it 72h at) 
4 8 N 1, 2500 1, 168% 1, 0966 1, 11847 1 57 920 ‘ 7 oO 
1 8 N, UNS 1, 3750 1, 2938 1, 2216 1, 2397 1 46 1,155 | 1, 233 
% & N,UNS 1. 5000 1, 4188 1, 3466 1, 3647 1 a6 1.495 t 1. 492 
1 a N, UNS 1, b2pU 1 1, 5456 1, 4716 1, 4897 1 29 1 fk 1.78 
A & N, UNS 1.7500 1. 6688 1, 5966 1, 6147 1 a 1, OR 2,08 
1% § N, UNS 1.8750 1, 7938 1, 7216 1.7397 1 16 2. 30 2.41 
2 8 N, UNS 2. 000 1, 9188 1, 8466 1.4647 I 11 2. 45 27 
24 8 N, UNS 2.1250 2. 0438 1.9716 1, 9897 1 7 3.03 4.18 
24% & N, UNS 2.2500 2, 1688 2, 0986 2.1147 [ 3 8.42 3. Ati 
yA 8 N, UNS 2. 8000 2. 4188 2, 3466 2.3647 0 57 4” 4,44 
2% & N, UNS 2, 7500 <, 0688 2.5966 2.6147 0 51 5, 26 &. 48 
3 & N, UNS 3, 0000 2.9188 2, 8466 2.8647 0 47 6, 32 6, bl 
BVA 8 N, UNS 3. 2500 3. 1688 3, 0966 3.1147 0 43 7,44 7. 69 
at 8 N,UNS 3, 5000 3. 4188 3.3466 3.3047 4 40 R 7h BH 
3% 8& N, UNS 3.7500 3, 6688 3.5966 Slt EAT 0 37 Ww. 10, d4 
d 8 N, UNS 4,000 2.9188 3, 8466 3, 8647 0 35 11,87 17.81 
AM & N, UNS 4, 2500 4, 1688 4.0966 | 4.3147 0 33 15.12 18, 48 
4a 8g N, UNS 4.5040 4, 4188 4.3466 { 4.3647 oi] a1 14 78 V4. Oi 
4% 8 N, UNS 4,7500 4, £688 4, 5966 1 4.6147 0 29 16. 53 1H 82 
5 K N, UNS 5, 0000 4.9148 4.8466 4, 8647 \ a 2h 1 60 
RUA & N, UNS 5. 2560 5, 1684 5.0966 45,1147 \ 7 26 io th 
Rl & N, UNS 5. 5000 A, 4SR4 5.3466 §, 3047 i a] 25 Paar i 
5a, rt N, UNS 5.7500 5. GGKK 55966 | 5.6147 0 24 24 KB 
__. 6 8 N, UNS 6.0000 | 5 918K 5.8466 5.8617 | 9 27d 
2 The ve. 8 size is : ris, table AI, 3, p16. 
it : y Win vipbt (ype, based onc ingyen oF PrIReMent equad to Loe Asie major CoOMINsl) ciatneter, 
For specis) nities ee where tolerances based on a length of engagement of 8 threads are dnore suitable than Uhose af the standard & Chread series (KN), tho 


BUNS dimits for all sizes larger than §$4 in, tiny be derived from the tables in section LV. 
J diameter and @ thread engagements are substantially equal. 

¢ Sea formuls under datinifion of tensile stress area in section If, p. 5 

Bold type indicates Unified threada, UNS. 


The 134 and 144 in. sizcs aro inj lable LLL. (0 and designated Nong the 
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Tasure JEL7.--12-thread series, bnsie dimensions 


12UN and 12N 


o————_—_—_—=——_— aes SSS SSS —— = ees 2 
Deslenation 1 Sectional area |, Gd Matty 
Erne eed Rebtel een ere a lagen coc «NSE Sr Basle pitch Minor ‘ifam- | Milnor diam- | Lead anele st at minor Pegistly stress 
diame‘ or, 2 ameter, fo | eterpexterpal | eter, internal basic piteh Aiameter at aren 5, 
sli Threads per} Thread [ threads, Ay] threads, Wi, } diameter, X B~h, s (4- ie a 
fueh, 1 sym bol | 
1 4 3 4 4 6 7 x 9 10 
in. in. in. | in. in. deg min in. int 
17) 12 N 6. 5000 0. £459 0 BU7TR 0. 4098 3 24 0,124 . 138 
97/16 12 UNC 5625 | Bond - 1603 24723 2 59 . 162 182 
Ly 12 N Had 5709 A228 SBA 2 40 210 232 
ie 6 12 N 6875 . 6354 é Tawa? . 5978 2 24 . 204 mo 
a, 12 N TA) , 6959 HATR 0598 2 18) 323 shh 
hie | 12 N SI25 TARA 2710} FI 2 0 RAK) 42) 
7s 42 N BTAD e200 Vis TRA 1 al 462 495 
15/16 | 12 UN 29378 28334 . 8353 «8473 1 43 540 A710 
ef 12 UNE 1.0000 9459 8973 9098 i 36 625 iris) 
Vig 12 IN 1, 0625 1 054 9603 9723 1 30 vats) TAG 
«1% 12 UNF 1, 1250 1, 6709 1,0228 1, 0348 1 25 R12 Rib 
13/16 12 UN 1,.1875 1, 1334 1, 0853 1.0973 1 24 als O61 
a 2 | UNF 1, 2506 | ¥. 1959 1, 147% 1, 1598 1 16 1.073 
T5/16 12 UN 1.5125 1, 2584 1, 2103 1, 222% 1 12 4.191 
«1, 12 { UNF 1,3750 1.3209 ! 1, 2728 1, 284X 1 3 1.515 
1716 12 UN 1, 4375 1, 3834 1.3353 1,3473 1 6 1,445 
ayy 12 UNF 1, 5000 1, $459 1, 3978 1, 4098 1 3 1.42 1.58 
i's 2 UN 1, 62750 1, 5709 1, 5228 1, 5348 0 mR 1.41 1.87 
134 12 UN 1.7500 1, ASS9 1. 6478 1, 6598 0 fs 2.12 219 
1% 2 UN H 1.8750 1, &209 1, 7728 1, 7548 0 50 2 45 2.53 
2 12 Uri 2.0000 1, 9459 1, 8978 1, 9098 0 AT 291 2 9 
y2's 12 UN 2.1250 2. 07.9 i 2. 022K 2, 0348 0 44 a.19 3. 28 
2'y 2 UN 2. 2500 2.1959 2.1478 2, 1598 0 42 3.00 4. 6Y 
Qi 12 UN 2.5750 2.3709 2, 2728 2, 2648 0 7g 4.04 4.13 
24 32 UN 2,500 2.4459 2.3978 2, 4098 0 37 4.49 4.60 
aN, 12 UN 2.6250 | 2.5709 2, 5228 2.5248 a 35 4.47 5. O8 
284 I Ww ( UN 2.7500 =| 2.6959 ZRi7K | Md i.48 nh 
24, 2 UN 2,8750 2.8209 2.77 2, 7848 Q 32 0.01 4.13 
3 12 UN 3, OM 2.91459 2.8978 | 2. HOR 0 31 08? 6.60 
aly 12 UN 3.7250 38,0709 32.0228 3. 0348 it} 30 7AM 7B 
3% | 12 UN 3, 2590 3.1959 3, 1478 3, 159% 0 29 7.15 TAY 
3% 12 UN 3.3750 3.3209 | 3, 2728 | 3. 2HAB 0 27 8, 38 8.52 
43 | 12 UN 3, 500%) 3, 4159 3.3978 3, 4098 0 26 9.03 918 
3% 12 UN 3, 6250 3, 5709 3.5228 3, 5348 0 26 9.74 OBS 
By 12 UN 3. 7500 3, 6959 3, 6478 3, 6598 0 25 10, 42 10,57 
3% 12 UN 3. $750 3, 4209 3.7728 3.7848 0 2A 11, 4 11.30 
12 UN 4, 0000 3.9459 3, 8978 3, 9098 0 23 11% 12 06 
4'4 12 UN 4, 2500 4, 1959 4, 1476 4.1598 0 22 13. 47 13.05 
as 42 UN 4, buv0 4, 4459 4.3978 4. 4095 0 21 4 Wo 
if 12 UN 4, 7500 4, 6959 4, 6478 4, 6598 0 19 16.9 Wt 
5 12 UN 5. 0000 4, 9159 i 4, 8978 4.9098 o 18 W4.R 19.0 
bY, 12 UN 5, 2500 4, 1949 ‘ 5, 1478 5. 1598 0 18 QW 21.0 
7) 12 UN §, 5000 ALAtKo 5.3978 5, 409% 9 7 22 4% 23.1 
5% | 12 UN 5, 7500 5, 6959 | 6, HA78 fi, BAK a] 16 25 25.2 
t | 12 Z UN | $, 0000 6, 9459 A, A978 5. 9098 0 15 213 2.5 
| 


eThese are standard sizes of tho UNC or UNF series, 
* See foci under definition of tensile ctres: aren ip section Tb, p. 6. 
Hold type indicates Unified threads, UN. Seo table ILi.10. 


%. Higu-Temenrarunn, VWicu-Srrexarn Ap- 
PLICATIONS.— Foy these applications the coarse- 
thread series is recomme ded in sizes from to J 
ins and the S-throwd series in sizes over lin. Janits 
of size are given in table VIL.10. Some high- 
temperature applications involving special physical 
Charretoeneties or conditions taay require raoditiq 
eution of dimensions, and it is recommended thet 
when suche are necessary, they be ee to the 
extornsal thrend See par (hy) 2, 


. 235. 


4. CLASSIFICATION AND TOLERANCES 


(a) GENERAL 


1. “rreap Crasses.-Phrend classes ure dis- 
tinguished from each other by the amounts of 
tolerance and allowance, There are established 
for genera) use six distinet classes of serew-thrend 
tolerances and allowanees, These classes, to- 
gether with the accompanying specifientions, are 


for the purpose of assuring the interehangenble 


Tanie III.8.—16-thread series, basic dimenstons 
16UN and 16N 


Designation Seetional area |. 
ree . maak __| Basie major Basle pitch Minor diam: | Minor diam. | Lead angle at at mthtot Tensile strega 
diameter, D diameter, Fe eter, external | eter, interna} haste plteh Atle cet areg >, ‘ 
Size Threads per Thread threads, AY threads, Wn diameter, A D—2h ca 3H 
inch, n sytitol 2 16 
1 2 3 4 | 5 6 7 v 19 
in, | in. in. in. in. deo min in? ino 
a34 16 UNF 0, 7500 0, 7094 0, 6733 Q, 6823 I 36 0. 351 U 373 
13/16 16 uN . 8125 7719 . 7358 7448 1 293 420 444 
16 uN «4750 . B44 7983 . 8073 1 22 .495 mia | 
15/16 16 UN 9375 + 8969 + 8608 . 8698 i 16 . 57 . O04 
1 16 UN 1, 000 «9594 «9233 29323 1 il irs) FON 
1 1/16 16 UN . 0625 1, 0219 ~ 9X58 9948 1 7 Tht TRS 
1% 16 UN 1, 1250 1. Oh44 1, 0483 1.0573 1 3 LRA 489 
13/16 16 UN 1, 1875 1, 1469 1, 1108 1, 193 i 0 it! OT 
4 16 UN 1, 1, 2094 1.1733 1, 1823 0 57 1 073 hai 
15'16 76 UN 1 1, 719 1, 23548 1, 244% 0 4 iv 1240 
133 16 UN J: Laat 1, 2983 1, 3073 0 fl 1.S15 1 346 
17/16 16 UN 1 3.3909 1.3668 1, 3698 0 49 1. 445 1. 4358 
1% 16 UN 1. 1.4591 1, 4253 1, 4325 | i) 47 1.48 1a 
116 16 N 14) 1. A214 1.4558 1, 918 0 45 172 1,77 
154 16 UN 1, 1, 5844 1.5483 1, 5573 0 43 1&7 1 $2 
M}{5 16 N 1. 1. 6169 1.6108 1, GLYN 0 42 2.0% 2 0 
ali, 16 pt EF 3, 7500 1. 7094 1.6733 1.6828 i 0 40 2.14 934 
tte M6 1.8125 1.7710 1.744% 171s a 30 235 241 
1% 16 GN 1, 4750 Lsa44 8) 1, 8073 i 37 | oh 254 
I3is 16 | N 1. us7h 1. 8064 1.8008 1, HUY 0 36 H 271 277 
«2 16 UNEF 2, 00 1, 9594 1, $234 1, 9323 0 a5 “2oxg 205 
Ma 16 | N 2.0025 20219 tas 1 Bass, ' 7) 34 ' 40% BIS 
Par 16 UN 2, 1250 2. ONE 2, 0K13 2.0573 0) 33 i 28 445 
2si6 1h | N 2, Is7h 2. 116y 2.1108 2. bus 1} ge 3. 4x 3.55 
2% 16 UN 2. 2500 2, 209% 2.1733 2, 1823 i) 5) | i 376 
2414 1b N HIBS oOThG ae ed 2. 2tts o au 3 4d 4 0K 
Ue 18 TIN 2, U740 7.3344 ‘ 2, 2MKE 2.3079 g 20 ad H Arnot 
utie ! 15 | N 2. 1375 eau | 2 Roos | a | | 4.30 a 
2M 16 UN ij . 006 2.459% 9 | 2, 4233 2421 | 0 2m 4 td | 467 
34 16 UN 2. Gan 258M 2. 54K3 2.5573 a eo 16 
ou 16 UN 2. 7500 2, 7094 2,6733 2, O822 0 25 ! 559 | 54 
2%a 16 UN 2, 4750 2, W344 2, 7983 2. 4073 0 24 6.18 fy) 22 
a 16 UN 3. 0000 2. 9504 2, $233 2.932% ! 0 23 | 6,69 | 6, 78 
aly 14 YN 3.1259 3.0M44 3.0483 3, 0573 C1) 22 7 2K TAT 
aA 4 UN 3, 2400 3, 2094 3, 1733 3.1823 0 21 7 89 7. 
3% 16 UN 3,3750 i 3.3344 3. 2983 3, 8073 0 21 #, 62 a 64 
31 16 UN 3, 6M 4094 3, 4233 3, 4824 ' 0 2n 1s qm 
3h 16 UN 3, 6250 3, 5844 3, SAN 3.5573 0 19 Y KG 004 
ay 16 UN 3, 7500 3, 7054 3.6733 3, 6823 0 18 Ww AF 10,69 
aq 16 UN 3, 4750 B54 3, 7983 3, 8073 0 18 1,30 MW 4% 
4 16 UN 4, 000 3.9594 3, 9233 3.9323 0 17 12 06 wo 
4hy 16 TON 4, 2500 4, 2034 4VI35 4,124 0 16 Ms ha { Vs 7K 
4l 16 UN 4, 5000 4.4594 4, 1233 4.4423 ; 15 MW Ad wh 
a, 16 | UN 4, 7500 | 4.7094 | 4, 6733 4, 6823 0 15 17.1 | 17:4 
o i Bey ' 5. Oh) 4. 9594 §. 9255 | 4.9325 G ia hy 
m4 16 UN 5, 25") 5, 2098 6.1783 h, 1423 0 3 210 | 
5 16 UN 5, BOM) 5, 4504 5, 4233 5, 1323 0 i 2s. 1 : 
5M 16 UN 5, 7500) 4.7008 5.6733 5.6423 0 12 at 2 | 
6 16 UN h, 0100 ! 5, 9594 5, 9233 5, 0523 | 0 11 27% | 
| ‘ 


These are standard sizes of the Nk or 
s See formubs under definition of Ceonsile str 
Bold type indicates Unified threads, UN, 


“series, 
ea dn seetion FI, p. 6. 
#0 table 1IT.10, 
nnnufaeture of serew-thread parts. ‘This stand- 
ard includes Glasses 1A, 2A. and 3A, applied to 
external threads only, and elusses 1B, 2B, and 3B 
applied to internal threads only. The require- 
ments for a serew-thread fit for specifie applien- 
tions ea be met by specifying the proper combi- 
nation of classes for {he components. Forexample, 
anextornal thread made to class ZA limits can he 
used with tapped jioles made to classes 1B, 2B, 
or QR limits for eneci{ie sorbent igre, Vo nal 
the purpose of this standard to limit applications 
of the various standard classes. 

2) Usrroum Misimuw Pxrenvan Ties, 
The nithinnan major, piteh, and minor diameters 


of the internal (iread are respectively the same 
for classes 1B, 22) and 3B. 

Dikwenign AND TOLERANCES 

(a) The tolerance on the internal thread os plus, 


and as applied from the basie size to above busic | 
SIZ, | 
| 
| 


SCOPE OF 


(h) The tolerance on the externa] thread is 
minus, and is applied from the maximum (or de- 
sign) size to below the maximuns size. 

(ce) The tolerances specified represent the ex- 
treme variations permitted on the proditet, 

4. Basic 
BEKANCESS~ 


Formina rok ALLOWANCES AND /PoL- 
‘Classes identified by a aumeral fel- 


1v 


TARE JIT.9.---Tnerements in pttch-diameter tolerance formula ! 


(PD tolerance = CW.0015 V1) 10.0015 ¥ Let 0.015 We) 


Diameter, D | Length of engagement, qi 
| Based on Based on | Based on 
D 7) oD aT 1 | zp, fooisx| | “) Ly [ook x} op IL, |0.0018% 
0.0015 WE o.001s vt 1D Gp } 2p VL, lp fip } 20p Vie th ap | 20p YL 
for for | for . for for | for for for | for ited 
sizes | tpi | tpi sizes | tpi | tpl sizes | tpi |] tpi 
in, in. in, tn, in. in, in. in. in. in, 
9, 6500 0, Chaba 1, 9975 0, 001870 0.6600 [0.000367 716 -}..-..4 0, 4378 [0.000092 [0.0.20 d 22 p. e- | 3. 1250 19, 062656 
O25 000595 | 2.0000 001890 625 | 00875 1... eee. 20 4.0... | .4500 | .001006 Byap oe. 3.2500 | 00276 
. 0730 000627 2. 0625 “oo1aag 0730 | , 000405 |-...--.-|---- 44 -4545 } 001011 6 | 3.883% | 002782 
. ORO .OOMIO2 | 2.1250 O19 O78) | 000419 Ml 40 | .00 | .GOlO5L J...22-. |e. f eee. 3.3750 | 002754 
. 0038 .WOO8S2 | 2.1875 . OOLH4?7 0860 | . Q0O440 |......--/-.--- 36 «A546 | OOLLIR Shot o... .... | 3.5000 | .002809 
. 090) . OOOGt. 2, 250) . 0010665 0988 | 00n459 Fis} 16 _.-) 8624 7 0085 Poe. flee ---- | 3.6250 | NOUR 5K 
~ 1120 000723 | 2.3125 001984 OO | OUT 2 Sgt. 32) 26250 | 001186 cr] ns 3.7400 | U02905 
. 1250 .On0Ts) | 2.3750 102004 2.1004 | oudtg5 fe... ps Sere Co as 0D 3.8752 | 002059 
. 1380 077 | 2.4874 002010 12 | 0502 ~6R75 | OOT244 4 «hele 5 | 4.0000 7 00%00K) 
. 1640 . 000821 2, 5000 . 002036 1125 | ,000503 | -7143 | ODN 20R |e] we epee ee 4.1280 | £00347 
- 1875 000859 | 2.6950 002060 1250 | .000530 | ---.-. be 27.) 740? | 001941 4hal 22 e. 4.2500 | .0nan92 
+ 1000 ~OOORG2 | 2. 700 02102 . 1380 | 000557 yj) 12 ---f . 7508 | Jog! 209 ete weed... | 4.8750 | 906137 
2160 ~ 000900 | 2.8750 002133 | 1466 | 000562 | Setocsle wad 5s -K125 | 001852 4ho]. 4.5000 | ee 
2 25H, 000045 13.0000 0021 Ks | 166s | 000593 boo... _.f BA} Maa) omdanO To : 4.620 | 008226 
3125 -OO1WLS | 3.1250 002193 1607 | 000601 ee ee ST | 001403 4 $. 780 | 145200 
3750 .O610R2 | 3, 2500 - 072222 | 1640 | 2000807 Joo} Ib fe. WOOO | OUTEIB P Lo Lye wee | ARTSY 008312 
-4375 2001180 | 3.3750 002250 L7G | 000822 |e. .. ore ‘ UAT | 001452 4 es 4} 6.0000 | GOR 
. 6000 OON9T | 3, 50K) 002277 1875 | .0U0650 1 9 | 20] 1.9000 | JooLsOG |... ef. | at | rogags 
2 5625 _001o54 | 3, 62450 "ood .1900 | 000654 |. --.2.- wetele 1.0625 | 001546 Syal vce | esac 5.250 [008447 
G2) 0012 | 3, 7500 002330 (2031 | .000676 |..--.-..6 ----] Ds | LEE | agigad | ooo | fee. 5. 87a | 008478 
O75 01524) 3.8750 002356 a ou] AE Peete 22045 | .00087K Yeh RY. OO1SOT Shab fo. | 8. Sone | 005518 
Ta 901353 ) 4.0000 002341 #lz Peele) senior . 2160 | , 000897 |... Gated pee OOLG35 pee wef. 2 8 6250 1 03 358 
eBr2h OOH) | 4, 2500 MOM Loewe eeef a ape e aes 218% | 000702 Vya] ----] 16 V2 | lLoalars 534 $A | 008507 
27h JO81485 | 4.5000 "002476 | “O0O712 | wee we). wep les | ort |e. . | SKTSO (CORBIS 
0375 JOOLG6S | 4.7500 2524 000726 134) .. 2]... | 1.8750 ] 2001759 6 6.0000 |, 003674 
1.0000 001500 | 5.0000 002565 MOOT |... eee] ees 14 | 1.4285 | OO17H83 7 Loe. 6, 400 | ,003824 
1.0624 JOU15ST | 8, 2300 002607 |. . 000773 |...... oe}. | 14875 | 0070s wit Jose T0Q0 [ OOSeU 
1, 12%) J00T5bD | 5, S000 OOUH | 000791 Wel GF Lf Doo | 0087 Ye. -. | 7.8 | 004108 
1,175 OPK "78am (ny7twi7 4 | OOOTGS ig] asose 1.6250 | ,0OH9b2 ]  oL. 2. | elves HOOD | 004743 
1, 2500 2001615 | 6.9060 02726 P000817 V2.2. ae LZ ( Leber | ouivd | ee pe ep eee pb A (904873 
( ! 
1.3125 DONG Z 7. 0000 02809 000639 | 134]... | .2.-] 1.7800 | .UOlOKE |e... we eee.) 9.0009 | . 004.500 
137 SOOP6Gs |X. 0000 » OO000 000850 174 a fa VSTi | GOW Pll. vece}eeee | 4.5000 |, 904623 
1.4374 J00T6u'S | g.9000 003120 000K 50 2 4a] 10} Qa | Jo2rZi |... Lf 2 fb, One | 904743 
1. 5000 LOQTFET | 10, OAK) ON 5252 OOUSAE * abe 220 |. | ee | eneinT bo... we} 10, fon | 004864 
1, 25 OITSL | 12, 0000 UO3AS4  UOORKD | 2h 4] 22.2) 2200 | 0022) |. --. ef 2. PE 0000 | 004975 
1.620) LOOT on | UUaGTS - 000806, iaspataiste] < alk, 2.6750 | 002312 | -..... JTL. S900 |, 005087 
1, 6875 OOLTBB | $6. 0000 OY3THO  OO08HY whol...) wf 22000 f 002472 ne 2 FEZ 0000]. 005190 
1, 7500 007808 | 1K, 0000 103951 000019 Jo de] e628 y 002880 J 2 peep ee] oe eee 
1.4125 JOODs22 | 20, 0000 - OWU72 - 000037 Pt | eee ee 2.79 | 02487 |... if 
1.8750 001650 | 24, 0000 ANMS2T Nec veel ee seb s2 4063 | 000856 | -2. 2.2)... ede. -] 2.8750 | MU 2AS . 
| 4167 te | 3 ae 3.u000 | .WO2AUR fhe eee 
es 42ig | 00974 |e. fe ! 
Yr Itech, p 
. ml ee 7 oy : | Fe a | ~ 1 car eens Tear ian a Te 1 7 | | rary 
Threads’ j Phreads T hreads | one Threads {tr hreaids| Threads | Threads: 
ber oo a. Pt ot oa 2) yer ODM, ee 2,0 per 2 per Q fy POT | yang pt 
finch | Shee { ineh | he wp > dich | 'vP | meh sa ¥ D y dnch | uous vr I inek H 0.015 WP | friety aes 
| in, in. in. | \ in, | , in. [ ! tn. | in, 
HO) 1), W098 08 ag O01 10% 3h | 0.001278 | 27 | 0, 1667 | 1 OLtNZ184 be) 0. O24 | 7 0. 054000 
72 O0867 44 OOF 16 a ONG mh 001708 1 1b ON2562 | | 11 093085 | 6  OOATAR 
tA OOS 44 O74 82 | ee | zs | DO TROS | 4 OOZES W OOGZ32 thy OOP 
on) 008TH | 42 Onda 30 AWS 2 Loorgta | 13 5 A714 | a 447 3 - 006130 
66  001U25 | 40 00122 24 “wii27 | 2 boast | 12 | (ZAG | & 0037) 444 ANGAS 
poe ata Peer Oe Pe eee ree atte, be asaee es Wg ae eal veh os sla gedadek lod tase neha [teerieaw lee shes lt 4 ot 0g6uns 
1 or class 2a, Cel. For other choses, values of Care given in the text, pp. ‘Zi und 22. 
lowed by the letters A and B are derived from where 
Inified formulas inp whieh the pitch diameter Jezu factor which differs for the allowance 
tolerances are based on merements of the busic or tolerance for exch class 
major (nominal) diameter, the piteh, and the 7) basic major diameter 
length of engagement. Phese formulas and the Le Jength of engagement 
Class desienations apply to all of the threads spe- p- pitch, 


eified in seetion TEL. This formula is based on the accuracy of present- 


The basic formula, from which allowances on day threading practice, and is applicable to. all 
wi diauiebers aia tolerances on pitch diameter sre ressenable com binutions of disineter opiteh, and 
derived, ts: length of engagement,  Nurmey ical values othe 
Hees ; _3 hoe increments in the forma for standard diaine ters, 
Polen esr alouadiey, Sent ce pope pitches, and Jongths of engagement are given ip 

Ve 015 yp), table IVT. 


20 


5. AtLowancrs.—Allowances are applied only 
to external threads. The values of the factor C 
(par. 4 above) for allowances are as follows: 


Class Factor C 
1A 0. 300 
2A . B00 
3A - 000 


6. Mason DiametFR Tonprancus.—(a) [r- 
ternal threads—The tolerance on major diameter 
for class 1A is equal to 0,090 {72 and for classes 
2A und 3A is equal to 0.060 V¥p%. Tolerances 
equal to 0.0904/p* are provided for class 2A coarse 
and 8-thread serics threads of unfinished, hot- 
rolled material, 

(6) Internal threads—-The tolerance on major 
diameter of internal threads is equal to Z7/6 plus 
the pitch diameter tolerance of the class of thread 
involved, The maximum major diameter of the 
internal thread may be determined by adding 
0.79399(==1 L77/12, table JIT.1) to the maximum 
pitch diamiater of the internal thread, In dimen- 
sioning internal threads the Inaximum major diam- 
eter is not specified, being established by the crest 
of an unworn tool. In practice, the major diam- 
eter of an internal thread is satisfactory when 
acccpted by a gage or gaging method that repre- 
sents the maximum material condition of an exter- 
nal thread which has no allowance. 

7, Minox Diameren Tormrances.—(a) Leeler- 
nal threads.—The tolerance on minor diameter of 
external threads is for veference only, At the 
nominal minor diameter, thatis at the intersection 
of the rounded root with its center line (see fig. 
VV.1) it equals the pitch diameter tolerance plus 
/1/12 and applies only where the rounded root is 4 
requirement of the design, Otherwise the toler- 
ance shall be 47/4 plus the pitch diameter tolerance. 
The minimum minor diameter of the external 
thread omay be determined by subtracting 
0.6405n( -677/4, table TELL) from the minimum 
piteh diameter of the external (hread. In dimen- 
sioning external threads the mininiim minor diam- 
eter is not specified, being established by the crest 
of an unworn tool, In practice, the minor diam- 
ctor of an external thread is satisfactory when 
necepted by a gage or gaging method that repre- 
sents the maximum materin) condition of the 
internal threed Jess the allowance, iany, 

(b) Internal threads, -Internal thread minor 
diameter tolerances specified ino the dimensional 
tables are bosed on the use of materials of equal 
tensile strength for serew or bolt and nut or 
tupped hole and a length of engagement equal 
to the nominal dinmeter, Seep, 6. for general 
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tolerances are 


Jengths of engagement wp to 1% diameters, ‘They 
are based on formulas as follows: 


Classes 1B and 2B: 

All thread series in sizes less than Jy ineh, tol- 
erance-=[0.08 Yp?4-0.03p/L]—0.002 in., Within 
the following limitations: 

Tolerances shall not be greater than 0,394p. 
(This corresponds to 53 percent of the basie 
thread height and applies in the range of the 
smallest number sizes of the NC and NF thread 
scrics.) 

Tolerances shall not be less than 0.25p—0.4 p?. 
(This corresponds to & thread height of 65 per- 
cent for 80 to 24 threads per inch.) 

The formulas are suitable for genera] applica- 
tions having lengths of engagement up to 14 2). 
However, some thread applications require 
lengths of engagement which are greater than 
1% J) or less than J), For such applications it 
may be advantageous to increase or decrease 
tolerances, respectively, as explained in section 
IV or to use recommended hole size limits for 
different. lengths of engagement, appendix 3 
table 3.1, p. 187. 

All thread series 44 in. and larger,! 
tolerance==0,25p-—--0.4)", 

(This corresponds to a thread height. of 64.5 
percent. for 82 threads es inch graduating to 
71.8 percent for 4 threads per inch.) 

Class 32, all thread series: 

Tolerance -=0.054'9'-4-0.03p/D—-0.002 in, 
within the following limitations: 

Tolerance shall not. be greater than 0.394). 
(This corresponds to 53 pereent of the basic 
thread height and applies in the range of the 
smallest. nutabered sizes of the UNC, UNF, NC, 
and NE thread series.) 

Tolerance shall not be Jess than: 

For 80 to 18 threads per inch, inclusive, 
O.28p -1.6p%, (This corresponds to a thread 
height of 67 percent for $0 threads per inch, 
graduating to 74 percent for 14 threads per 
inch.) 

For 12 thretas per inch and coarser, 0.120), 
(This corresponds to a thread height of 74 per- 
cent and is the tolerance for all sizes, 12 threads 
and coarser and |oin, and larger.) 

The formulas tre suitable for general applica- 
tions having lengths of chgagement up to 
1% YD. Wowever, some thread applications 
require Jengths of engagement whieh are 
greater than 14 J? or Jess than 2. For such 
applications it may be advantageous to inerease 
or decrease tolerances, respectively, as explained 
in section TV or to use recommended hale size 
limits for different lengths of  enyapemens, 
appendix 8, tuble 3.2, p. 100, 


d 


%. Piren Diasmerin® Tormnances.--(a) Values 
of fuctor CL “The values of the fuetor C (par, 4 


4Phe fertnuley ls nat spplesble to threads courger fliat 4 Oph For such 


threads ace tolerance, 1p. 
S‘ihe British designition for “pitch diameter’ is Ceffeetive diameter” 


above) for pitch diameter tolerances are as follows: 


Fea ee re ee Paneer Sol pie scr cper =e reeared 
Chass | Factor C | 
| 

1A 1. 500 

1B 7. 950 

QA 1. 000 

213 1. 300 

3A | 0. 750 

3B . 975 
I 


It will be noted that the factor C is 30 percent 
greater for internal than for external threads of a 
given class number on account of the relative 
difficulties of manufacture. 

(h) Length of engagement-—The tolerances on 
pitch diameter, and the allowances on all di- 
ameters, for the coarse-, fine-, and S-thread series 
are based ona length of engagement equa to the 
basic major (nominal) diameter and are applicable 
to lengths of engagement up to 144 diameters. 
Jor the extra-fine-, 12-, and 16-thread series they 
are based on a length of engagement of 9 pitches 
and are applicable to lengths of engagement from 
51015 pitehes, Where the length of engagement 
exceeds that for whieh the tolerances: ure appli- 
eable, tolerances and allowances should be obtained 
from the tabulated tolerances or inerements for 
special threads, if applicable, or computed from 
the fornrulas. 

(ce) Limits of size?" —With respect to the pitch 
diameter Jimits of size, it is intended, except as 
heremafter qualified, that. noe portion of the com- 
plete thread be permitted to project beyond the 
envelope defined by the maxinnim-metal limits on 
the one hand, or beyond that) defined by the 
numimum-metal limits on the other, and thus be 
outside of the tolerance zone us illustrated in 
figures TIES ond JEL!" Also, the diameter 
equivalent of the variation in any given element 
except piteh diameter shad} not exeeed one-half 
of the pitely dinmeter tolerance,  Devintions 
fram speeified size and profile tuchide varintions 
in dead, uniformity of helix, flank angle, taper, 
oul-of-roundness, and surface defects, Accord. 
ingly, values are given in table TILL, for the 
stundard thread series and classes, of one-half 
of the piteh diameter tolerances and the devia- 
tions ih dead ane flank angle which are equivalent 
thereto, Flank angele equivalents are based ona 
depth of thread engavement of S/7/8, 

The diameter equivalents of variations in lead, 
uniformity of helix, and flank angele are always in 
the direction toward aasximiuim material, that rs, 
they inerease the virtual diameter of the external 
theead and deerense that of the internal Chread, 
Thas, (he taaxinniin-npeterial pitel: diameter limits 


Sadkar seronsufies) agtelbe (hots. parsgetiee pray deciabe from thao Tea 
sperifieal See MMilitacy Specthieation AVI S Try 

SF e fall tyleriniece cannot, tlotefae, Seo ca) on pitel digineter utes 
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are a limitation of the virtual diameter (effective 
size) and are so specified herein for add thread classes, 

Variations in taper and roundness of the pitch 
diameter, together with variations of the pitela 
diameter as a whole, may be in the direction of 
minumum material, and = thus the minimaum- 
material piteh diameter limit may be specified as 
a limitation of the piteh diameter as a single 
clement. However, in view of the interrelation of 
the pitch diameter, variation in lend and flank 
angle, ete., together with practical considerations 
relating to established production processes, prod- 
uct application, and inspection procedures, it is 
customary to interpret the minimum pitch diam- 
eter of the external thread and the maximaium piteh 
diameter of the internal thread as virtual diam- 
eters (effective sizes) in classes PA, 2A, 1B, 2B, 
and 3B, for application to various miass-produced 
bolis, nuts, serews, aud other similar threaded 
fasteners, and to some custom threaded parts 
where design requirements are fulfilled. See 
“Limit gages” and “Acceptability of threads,’ 
section VI, pp. 108 and 18, 

(1) Diameter equivalent of angle deriation-- The 
general formula expressing the relation between 
deviation in the half anglo of thread and its diam- 
eter equivalent—that is, the amount of the pitch 
diameter tolerance absorbed by such a deviation 
is: 


: hy 
COL Oa== 


ae {- cay 
bff sin a@ cosa : 


in which 


6 fe ~-piteh diameter inerement due to deviation in 
half angle 


Ae depth of thread engagement 
ace basic half angle of thread 
da error an half angle of thread. 


Tn solving for 6 the average value of 4a for two 
sides of the thread, regardless of their sign, should 
be taken. The sign of cot ais plus when the half 
ubele of thread is Jess thaa basie, minus when the 
half angle is ereater than basie, By omitting 
feot @ from the formule an approximate mewn 
value for ée or 6/618 obtained whieh differs very 
Jittde from either estreme value, The Committee 
has, therefore, adopted for general use (he formula 


h, 


COL b=, 7. : 
of sin a cos a 


Vor thrends of Unified, Amerteun, or Amertean 


Nuationuh form, where &, S/08, this) fortuiaha 
rediees to 
cold of or élite Vay tan ace, 
dole 


(2) Diameter equivalent of lead demations.—The 
formula expressing the relation between lead de- 
viation between any two threads within the length 
of engagement, and its diameter equivalent is as 
follows: 


él'=: (1445p) cot a, 
in which 


6//=pitch diameterincrement due to lead deviation 
ép=the maximum pitch deviation between any 
two of the threads engaged 


@=half angle of thread. 


The quantity 6 is always added to the meas- 
ured pitch diameter in the case of an external 
thread, and it is always subtracted in the case of 
an internal thread, regardless of the sigu intro- 
duced by the lead deviation 6p, 

For threads of Unified, American, or American 
National form, the above formula reduces to 


601.7321 dp, 
(b) SCREW-THREAD CLASSES 


1 Chasses JA ann IB. (a) Dcfinition.-- 
(asses LA and 1B threads replace class i for new 
designs. These classes are intended for ordnance 
and other special uses. They are used on threaded 
components where quick and easy assembly is 
necessary and where a diberal allowance is’ re- 
quired to permit: ready assembly, even with 
slightly bruised or dirty threads, 

Maximum diameters of class 1A (external) 
threads are less than basic by the amount ef the 
same allowance as applied to class 2A. For the 
intended applications in’ American practice the 
allowance is not available for plating or coating. 
Where the thread is plated or coated, special pro- 
visions are necessary. The minimum diameters 
of class 1B (internal) threads, whether or not 
plated or coated, are basic, affording no allowance 
or clearance for assembly with maxinuim metal 
external thread) components having maximum 
diameters which are basic, 

(b) Allowaneos and tolerances, Allowances and 
tolerances for the respective. thread series are 
specified in tables and their application is shown 
in figure T1138. 

2. Chasses 2A anp 2B, (a) Ja finition. Class 
2A for external Qireads and 2B for internal threads 
are the most commonty used thread standards for 
general applications, including production of bolts, 
screws, nuts, and similar Chreaded fasteners, 

The maximum dinmeters of class 2A (external) 
uncoated threads ure less than basie by the anoint 
of the allowance. The allowance jumimizes call- 


other coating. flowever, for threads with ad- 
ditive finish, the tnaxamun diameters of class 2.4 


may be exceeded by the amount of the allowance; 


ic,, the 2A maximum diameters apply to an un- 
plated part or to a part. before plating whereas the 
basic diameters (the 2A maximum diameter plus 
allowance) apply to a part after plating. The 
minimum diameter of class 2B (internal) threads, 
whether or not plated or coated, are basic, aflord- 
ing no allowance or clearance in assembly at max- 
imum metal limits. See par. 9, p. 18. 

Certain applications require an allowance to 
permit application of the proper lubricant when 
making up the assembly, particularly with pressure 
vessels and steel pipe flanges, fillings, and valves for 
high-temperature, high-pressure service. For such 
applications class 2A, which has an allowance, and 
class 2B are recommended, replacing class 7 which 
was previously established for such applications but 
which has been discontinued as an American 
Standard. See par. 9, p. 18 In this application, 
when the thread is coated, the 2A allowance may not 
be consumed by such coating. 

(6) Allowances and tolerances. Allowances and 
tolerances for the respective thread series are 
specified in tables and their application is shown 
in figure IJT.3. 

3. Crasses $A AND 3B.-—(a) Definition, —Class 
3A for external threads and class 3B for internal 
threads provide for appheations where closeness 
of fit. and accuracy of lead and angle of Ghread are 
important, They are obtainable consistently only 
by the use of high quality production equipment. 
supported by a very efficient system of gaging and 
inspection, The maximum diameters of class 
3A (external) threads and the mingmum diameters 
of class 3B (internal) threads, whether or not. 
plated or coated, are basic, affording no allowance 
or clearance for assembly of maximum-imeaterial 
components. 

(b) Allowanees and tolerances, --No allowance 
is provided, but since the tolerances on “go” gages 
are Within the limits of size of the produet, the 
gages will assure a slight clearance between product 
made to the maximum material limits. Tolerances 
for the respective thread series are specified in 
tables and their application is shown in figure TEL. 

4. Coaxrep Tintesps. Ttis not within the scope 
of this standerd to make recommendations for 
thicknesses of, or to specify limits for, coatings, 
However, it will id mechanien) interchangeability 
if certain principles are followed wherever condi- 
tions permit, 

Tt is desirable that the finished threads be within 
the limits of size established herein. To that end, 
external threads should not execed the busie size 
after plating and internal threads should not be 
below the basic size after plating.  Ttis recognized 
(hat there are some commonly used) processes, 
such as hot-dip galvanizing, which are firmly 
established, and threads coated by such processes 
do not fall within the scope of this recommenda- 
tion 

Class 2A provides both a tolerance and an allow 
anee. Many requirements for coatings are such as 
those deposited by electroplating processes. Tn 
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1B, and 2B, 


“Nominal minor dlumotar of scrow’’ Is that specified in tables, 


Figure 111.3.—Disposition of tolerances, allowances, and crest clearances for classes 1A, 2A 
NOTE: 
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“Nomlng) mlnor diameter of screw’ is that spectfied in tables, 
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general the 2A allowance provides adequate 
undercut for such coatings. See par, 2 above. 
There are variables in thickness of coating and 
symmetry of coating resulting from commercial 
processes. Jt should be stressed that threads 
after plating should be accepted by a basie size 
“oo”? thread ring gage or equivalent functional 
gage, Class 1A. provides an allowance, but in 
this case the allowance is maintained for both 
coated and uncoated product. 

Some tolerance classes do not. include an allow- 
ance, i. e., class 8A. It is suggested that the 
limits of size before plating be reduced by the 
amount of the 2A allowance wherever that 
allowance is adequate. 

No provision is made for overeutting internal 
threads, as coatings on such threads are not 
generally required. Further, it is very diffieult 
to deposit a significant thickness of coating on the 
flanks of infernal threads. Where a specific 
thickness of coating is required in an internal 
thread, it is suggested that. the thread be overcut 
so that the thread as coated will be accepted by a 
“go” thread plug gage of basic size. 


5, METHOD OF DESIGNATING A SCREW THREAD 


1. Sranparn Metuyop or Destcnatinc.—The 
standard method of designating a screw thread is 
by specifving in sequence the nominal size, number 
of Cingacle per inch, thread series symbol, and 
thread class symbol, supplemented optionally by 

itch diameter and its tolerance or pitch-diameter 
finite of size. 

An example of an external thread designation 
and its meaning is given below: 

Eerample: 4—20 UNC--8A 

— | Thread class desig- 
nation 
__ Thread series destynation 
| {xee dimensional tabies) 
| Number of threads per inch 
| Nominal size fractional diameter or 
serew mumber) 


PD 0.2175 0,2147-~(Speeification of PI) optional) 
Where this, or a thread of a class other than 2A, 

is to be coated, the designation may, unless other- 

wise specified in procurement documents, be fol- 

lowed by the words “after coating,” thus: 

¥---20 UNC 3A 

PD 0.2175 0.2147 AFTER COATING (Speeifica- 
tion of P)) optional) 

Y¥-—-20 UNC--2A 

PD 0.2164--0.2127 GSpeerfieation of 11) optional 
when uncoated) 


PD 0.2164 0.2127 
BEFORE COATING Poona wher coated 


PD 0.2175 MAX. except on stock items.) 
AFTER COATING 
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Unless otherwise specified, threads are right 
hand, a left-hand thread shall be designated (0 
as follows: 


y--20 UNC—3A-—-LH 


2. Aprrication OF STANDARD DESIGNATIONS.~— 
The standard series designations listed in table 
111.10, col. 2, are appheable to the corresponding 
standard thread sizes when limits of size conform 
to those listed in table 111.10 or when thread crests 
are modified in accordance with par. 3 below. The 
designation “NS” applies to all threads of the 
standard series for which limits of size are com- 
puted from step tables (section LV), increment. 
tables, or Unified and American formulations for 
all elements, 

3. Mopieren THrraps.—It is occasionally ne- 
cessary to modify the limits of size of the major 
diameter of an external thread or the minor 
diameter of an internal thread from the limits 
established for standard series threads in order to 
fit a specifie purpose but without change in class 
of thread or piteh diameter limits. Such threads 
should be specified with the established thread 
designation followed by a statement of the modi- 
fied diameter limits and the designation “MIO.” 


qramples! 
External thread: 
% 24 UNEF--3A MOD, 
Major diameter 0.3720-0,.3648 MOD. 
Internal thread: 
4-24 NF—2B MOD. 
Minor diameter 0.330- 0.336 MOD, 

4, Tureaps OTnerwist ALTERED.—See seciion 
1¥, p. 100, 

&. Uxiriep Turan Sympon DrsiGNations.— 
Where a thread series symbol in a designation of a 
serew thread starts with “UU”, it indieates that 
this series or diameter-piteh combination corres- 
sponds in all respects, meluding tolerances and 
allowances Gif any), with the British and Canadian 
thread of the sume designation, However, where 
the © does not appear in a thread designation of 
clusses TA, ZA, BA, 1B, 2B, or 3B, all thread 
elements conform to the principle on which Unified 
threads are based, 


6. LIMITS OF SIZE, STANDARD THREAD SERIES, 
TABLE III.10 


Phe Hmits of size, allowances, and tolerances 
for the Unified clisses are given in table TEL 10, 
See 3, Thread Series, Symbols, and Suggested 
Applications’, p, 13, 

The maximumematerial pitch diameter Iii 
Qnaxtinian external and mit incernal (ireads) 
are wy limitation of (he virtual diameter (effective 
sive) for all thread classes. The minimum piteh 
diameter limits are to be interpreted mn awecordance 
with par, Se, p. 22, 
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wWounnal] Series 
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Taney I11.10.—-Standard series limits of size—Unified and American screw threads— Continued 
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1 
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eter Hilts + | wah: 
.: ofer 
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| > “| eles c 
int. i in, | in, | in an. 
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1,095 © 1.123 14,4872 | 14468} .ona6 | 1.2500 
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1,195 325 1.2667 | 2.2771 | 011 | 12750 
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1,307) | 1.321) | 1.5344 | 1.3410, .00R6 } 1,2750 
1.3070 | 1.3158 | 1.3384 | Langs | 0050 | 1.2750 
1.915 1. 324 j 1.8880 13442 | ook 1.4750 
1.3150 | 1 seso ' 1 4880 (13488 2 0087 | 18th 
M347 | 1.365) | 1.8834 | 1.3910 | 20076 | 1.4975 
1.3470 | 1.4573 | 1.3834 | 1.3891 0057 1, 4375 
1,370 | 1,384 | 1.3969 | 1.4037 | .o064 | 1, 4375 
1,3700 | 1.4783 | 1,3969 | 1.4020 | ,0051 1, 4375 
1377 ] 2.390 | 1.4014 f 1 407 FE O0KR 1 4a74 
18770 | 1.8854 7 14004 | 1.4082 1 LOOK | L487 
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| yest | 16a} passe | Loong) ob 6x78 
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YP 6160 1 G27 1d BARK ET G7n2 00745 1, 7500 
1.660 - 1.678 = 1,6959 1.7097 | .0nTK | 1.7500 
1 qe600 ' 116698 | 36459 | 1.7017 | 19058 | 1.7500 


2) 
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14-8 N 2A 1 Loney | se LS67T § bs502 | 17ers os 0077 | 21 1740 51 ty a 
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2a | conte | tyza2 f aapia foo: Hail [ 1eiat | 6060 | an /uzes {aaa | imana | inear | lore! 1.s%50 
1%-12) UN 3A] 100M) | TS7hO 18636. Tx20y | 18164 | 0085 | 3B [a tesa | 1.7948 | 18209) 8967 | loasa | 1 x750 
%-16) UN 24 | loots | Uszat: 1 x64: 1 j Ange | 0053 Poe Oe Oa Pd Oc CT 7) 
% 3A . VOUU | Lai 1,4656 3) 22.2... Lss44 1,4204, 0040 | Ray 1.5070) LASER) 1.n8i4! 18398 | 0082 | 1, 8750 
1Beacan N 2A 4 20016 | 7, 1, W285 | siege I issue | Oat ts on Par fF LS8e PoP Sano Fb gogae ooze | 1 gat 
i Sio-16 3A oo | Ve) eee 1 Jango | 12 3B 1.8700 | V8783 ] Dsa6e | 1 go2t | 20052, 1 8aT5 
lA .oo29 | 4,9 19641 i : 1 o1s3 $1, in 1,749 1,795 1.8743 | 20186) 2,9000 
2-4, UNC 2A 3.0029 | 1,5 19751! 19641: 28433 | ~ 9095 | 1, 2B 1759 | 1.795 Hea { 20124 2.0000 
$A 1 L000 2, 11 47R0 ..- | Txt86 | 0071 1 7, 3B | 1.7590 J tL. 7861 | 1 ; 0093: 2.9000 
N { PA 1 008 LONRT Lael 19762 | nogtaass E leors fy a es 1 f lator 200m 
28 : 3A OU 2 Heng | SET s0 |. Onss Jy 3B | Teseso [1 S7a7 1 1 lage 2 OK) 
2A; QUIN, 1.9982 5 1, 9x68 ' + , 0061 | 1, 2B Lalo | 1.928 1 0079 2,008 
2-12) UN aa! Loong | 2.0000 } 1 OsK6 , | [oot | ba97d | 3B | Voto | rates [194s | a i {9039 2.0000 
2-16! UNEF i{ 2A O01 | EGaRt. Lexa | 2... : 20054: 1, 9217 2B 1932 [1.916 | 1.9598 | Landt ) 0070. 2, 9000 
\ BA 0000 2.0000 | 1.9906 4 ....-. 1.0040 1 1, 9235 3b 1.9320 , 1.9108 | E9594 | T9616 | .00R2 2, 
! ! : ‘ H { ' | 
. OA LOOT | 2 NBO i 2.12} -OORL OL, {tt 1au8 | 2Oa0 | 2 ort} 2aes9 | lonta. 2 
2ho-ts N { 3A 000 2.0525 | 2 avi OO TY 4B 199nn 2 ous | tia flange, 2, 
244-8 N { QA N24 | 2 Vai 2 1076 Una 4 . aT i Lt oR ys. 2s 20s 2 ito 2 
ork” 34 ooo | 2 12 Lan Dns | O50 4 aR Yao! 2 00g 5 2! Orgs Be i LOUTF 2 
2Ve-12 ‘in 1 2a [0018 : 2 2 t 0691 20061 | 2, | 2B fp 2oan | 3054 Saran 2.0788 oNTd 2, 
oe BE 0000 | 2. "2, 1. L0709 - 20015 23,0828; 8B 1 20888 2.0448 | 2.0709 | 2, 0059. 2, 
2A 0016 | 2 2 { Tongs | Soost 2ater) 2B alas, f: i Sasa: 2. turd 
244-16 | UN 3A | 0000 | 2, 12 | LORE |! lool 2.0axa | BB | 2os7o | Dogs | 2s oxdd | 2 lon52 2 
QA Jane | 2 Nea: wig ov pou, on 2 yup Dims ' ry - TO 2 
2346-16 N 3A : \ ° . SS aaary teas H | 3 ; See 
0000 5 2. i O08, 2 ELDOs SRF 2 waa te. 2 1 0082 é. 
i : \ | \ : 
if FA | -9929 | : 2, | arse. aaraz |] 1B | 2.009 | 12.1247 , .olyn 2 
244-414 UNG 2A-°) coos” 2 2141 12, «© 0097 19715 | 2B f 2,009 \ Z.1fe5 016 28 
| aA 20000 ; 1D | .0073 . 1.9774 3B! 2.0080 2142, ,00N5 2 
nt 2A 1 canes 2.2261 | 2. » .oosn ome | oeR fais te 27a! lolod oe 
2H4-8 N 3A] lone, 2 25a aa Toon asig | an | 2 an 2. Cit ee Ly pc 
2A 2 OG1K 5 2, 2482 1a, » ,O061 2.110 23 2.160 + 2, 2.2088 1 ONTO 2, 2h 
2-12 UN 3A noon ' 2. 25° : 2 3 ; 2 46 2 ee : A rs 
34 " 2, 2500 . ae, a? @ (ebe : 20015 8, LTR an 2.1600 2, .2u08 * 0059 © 2, 25 
V4, -18 U { 2A + lonts Z2iKE 2aa90 ... fF aaoTR | Beat loos 2.1717 2B | ise (2 2.2164 0070 2, 2500 
2M N 3a | Lavo | 22500 S.at0n* ||) | 22094 Bi xo5a | Loodl . 2 3B 2, 2246 0032 2! 2500 
aM—-16 N Qh, 0017 | 24108 } 2 SOF | zee 2 intT | 0055 | 2 2 | 2 art) ee LC 
Ma-16 3A. 00RD | 23125 1 2.3081 1 22714) 22n7s | .O0dt | 2 3} 2. 2. 2.2783 | ASS 28125 
| eer 
24, 12 UN y 2A, .0M19 ? 2.3731 1 2.3017 | = 0062 | 2 2709 2B 2. 2. 2. 3290 1.0081 2.4750 
‘4 | SA | .on00 ' 2.3789 | 2. R626: +0046 | 2 zee tH 2. 2, 2, 826) 20060 3, 3750 
QA: .0017 1 2: _ 2.3639 20055 + 2, 2906 ans 2 2 LON72 2.3750 
24, -16 UN { 3A | ‘oon |: : | adi | 2, 2us 3B 2: 2.339% | 0081 2.3750 
QA MOT! ge Al 0055) 2 3e 2K 2 i Ss CL ee si 
214 5-16 N { 3A onan. 2 la | oot | 2 86 aR ” 2? oad 2 437 
'y TA {louse 2.4969 + 2, 23 | l0i5ss 2.1902) 1K 2. 2 .0202 2.5000 
24 UNC $6 2A. 0031 2.4960. 2, 2. | .O104 1) 2, Vu02 rai 2. 2 0135 2, 5000 
‘| 3A | , 8000 2, 2 { 907%: 2.1933 1 ST a; 2.; boy 2, 5000 
2A FRE, 2 2. OOS | 2 Abe Pais Pa wd 2Opne aed 
eek 7 { vA) Onno 2 ssn J a | O081 | 2 4566 418 2. 2: , OSD 2 A800 
1 H i 3 l j ‘ 
2A 1 0019) 2.4981 2, A867 2 | ,on62 ! 9.2 2n | 2.4 24510 ou) x 
24-12 UN { 3A) labon 2.5 27 §RSG (a! LO0KG 5 2 [alk | 9 245105 lone 2! 
2A. 0017 «2 2, 44K 7 055 2 2h 2. 2. 0072 2.5000 
24,16; UN i{ } lano0 2! 4406 2 oot 2.4293! oo 2 2 Ts | a 
a SN 3A etre ett 12 Towne 205200 6 OR Q's 2is7an + lout 4 
— Pa mcs d duet ee : zeute i ou 
‘ 00 2.6233 2 v2 20055 | 2.5166 2 2 25916 4 ,0n7T2 
2-16 | UN { 3A | lonyo 2.6: 001 2.503 | OR 2.58OX 1 ONE 
1A j + 052 2. fee 2 O18 : a4 10 18 : 2 0206 
24-4) UNC : ae » 0032 # 27th, 20105 7 2. 4401 a 2 2, 0437 
iL 3A | Gb00 2, 12 ; : 0079 * 24us | 9 2 28 0103 
{ i : H { 
« 5 PX 1 ooh 2 74a 2 "2 7280 JOON 2 IE Ab 2 GS Ps 2 OWN 4 
248 N { SA | 0080 2 Fan 2 . 4 ‘somes og ae BB | hie 2 “HORE 
lf 2A 0019 2.74s1 2 12,6940 20082 2, 28 7 i Zia, .0Ox) 2 
ayy 12 UN { 3A | .0000 2.7500 2 2.6059 001K 2. an 6H00 | 2, 27o19 on 
i) 2A HO}7 2, 74R3 2 2. T0TF 0055 2. 26 GS2 2 2.7166 0072 2. 
234-16 UN i 3a! lou 23 2 > ThY4 (OO 2 1 3b 2, zalis | jonny 
2A | .OnLd 2 20 063 2. ' 2K 2.7K 2, BO! 209° 2.K2G} 1 0082 DB 
BAe 2 UN { 2A ono 2 2 : oni; 2,772 3 27KAO 278 2,K209 2827] | ne 8 
e : - 2: 2. : 20007 2, 7728 3B 2.7K50 . 2.7918 R209 28271 WG2 2: 
23 : 2A O01? ° 2, DT AbaY : 0056 2. 2s 2,807 2 RZ 2KBAL 2ST : ,O078 2 
Mat) | ON Sag | oan 2. 2. 8656 | "one | 2. AB RNOTO | QURISK | 2KSEE | 20KIN9 1 L0n55 BI x75 
1 
if 1A | ou 2s 2.0 .! Onl | 2.6 1B ZKBTB KSSH | 0209 8, (MIO 
3-4} UNG 4 24 | .00n2 2,4 297 2 GBI. 2k: 0107 2 Pais 2.8306 2.5515 j 13H 3, o0n0 
nl 3A 1 0000 3, 00h) 2 Ear a 2080) 2 BE hy ' 2. 2? R37H 2, R480 1 LOpOF 4, (MD 
i} 2 CO 2 ey 2 Zen, . Ho at ne 2gIss 2 tema OL HHO 
oe * i 4 ale 2 una Y ae 2 ee 34s 2 2 ass et a at inky 
4-1 mn of 2A 0019 2. 98Kd |Z, eas SOHER 2, 2 an: 2 60082 3, 0000 
gare ul Wo3A  ¢ ,6000) 4,00nr 2, i 2. Wot, 2 Ai 2.0800 | 2 a 20th i 2 » O62 38, 8000 
3 16 UN { 2A 0; J O0TT | 2,99K3 2, URRY ete ia 2. osT7 | 5 se) 2 2,932 2 : 2.9894  & i 007% 5. O00 
| VY 3A 1 .00n0 . 3.0000 | 2.9906 % LLL. 2. 9bud | 2.9552 i 6942 3B 2.9520. 2, 9408 2.9594 2.96019" ,0055 1 3.0009 


See footnotes at end af table. 
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Tap ILI.10.—Standard series limits of size—Unified and American screw threads—-Continued 


See lootnotes at end af table. 


External « Internal ¢ 
Nominal] Series ong =< pera Malor 
sive and | designa- Major diameter mits | Ditch diameter Imits Minor diam. Viteh diameter limits (ism. 
threads tion Allow- Minor eter limits * eter 
per inch Class [ snee [_ — eee ae 10 Lead UU: 8] (ea ef ate 
‘ter Jo 
Max? { Min | Mine | Maxe} Min | Teler- ae Min | Max | Min | Max | Toler- Min 
: anes = anco | . 
J gsaspten Mas Soe ths ~ _ nee teehee Nis eT ee 
in, in, in, 1 in, | in. | in, | in. | in. | in, in 1 oom, OTE te 
3Ye12 4 YN { 2a | 0.0019 | 3.1291 | 3.1117 .| 3.0690 | 3,0627 | 9, 0063 | 3.0209! 21 (3.035 | 3.053 (| 3.0709 | 3,0791 : 90,0082 1 3, 1250 
oe 3A 0000 | 3.1250 F 3.1136 1... 3.0709 | 3.0662 | 0047 ; 3.0228 | 3B | 3.0350 | 3.0448 | 3.0709 - 3.0771 | 20062 3.1250 
3¥,-t6' UN { 2A QOL? | 9.1233 | 3.1189 f.-- 3.9827 | 3.0771 | ,0056 | 3.0466; 2B | 3,057 | B.07L | 4, 0844 1 2.0917 | .0073 1 3.1250 
“a : \ 3A 9000 | 3, 8250 ; 3.1156 |.------. 1 3, 0844 | 3.0802 | , 0042 | 3.0423 3B 3.0570 | 3.0658 | 3, 0844 | 32,0299 | .0055 | 43,1250 
1A 0083 | 3.2467 | 3.2110 3, 0843 12,0680 {| 0162; 2.9400] IB | 2.979 | 3,017 | 3.0876 1 3.108%) ,G21S © a, 2500 
34-4 UNC aN 0033 = ce | 25 ee | ae 20109 | 2.9400 a 2,779 | 3,017 | 3, 0876 3, 1017 | Jota d 3, 
3 - 9000 | 3.2500 3,.0876 | 3.079: 20082 5 2.9453} 8B | 2,790: 3, aN84 | 3, 0N7K | 2.09827 OFNB: 3, 
Yign GAS 2A O02 | B.D 4. 1ft2 | ‘ons [3 nw; 2H dR a Sli | F168 |X KOT | TOUS Lt: 
Bi tana = BA OID \ 3.1588 | | 0085 | 3 ag | 3R 3 baa | R127 a RSS PTT? LAS | 8 
By ! 2 " ' 2 q 1 Z yh ' : 
yj 12 UN { at ad 1 3. 248t | a 1940 : | .9083 1 3.2459 | 2B | 3.160 1 3.178 | a, tes9 3, 2041 ; 10082; 3, 
3! 9000. 3, 2500 | 3.1959 | 38,1912 | ,0047 | 83,1478 | 3B | 32,1600 3.1698 | 3, 1959 | 3.2021; , 0062 3. 
Bl 16) UN 24 | .0017 | 3, 21K3 43.2077 | 3, 1 0056) Bazig | 2B oT 3ase | 3,196 | 3.2094 | 32167 | onTa 3, 
ae 3A - 0000 | 3.2500 | ; 3, 2094 | 4 t 0042 | 3.1733 | 3B 3.1820 | 3.19048 | 3, 2094 ; 3, 2149 | 0055 1 3, 
1 | t 
\ ! i 
34,4121 UN if 2A 0019 | 3 3.3617 | ....22-- } 1 | 0064 13,2709) 2H | 3,285 | 3. a8 | 3,3209 | 3.4293" 9084" 3, 
eae 3A - 0000 | 3,5 1 3.3636 |..-..- i | 1 0048 © 3, 272R 1 3B | 3.2850) 3.2948 | 3.2209 1 3.9272 9063, 
ote, UN if 2A G O01F 3.3732 | 3,36: ; 1 0058 2966, 2B 3.807 13.821 13.3888 | Batty | onTs 3 
pa Sect { 3a | loon: 3.8750! 3.3655 (0.0... 13.3301! (0942 | 3, 29%3 | 3B | 3.3070 | 2. RL58 : 3 10056 4.37 
i 1A 0033 © 3.4967 1 3.4610 | PAB | 01th | 3.1900 IB 13,229 | 3.287 | 20215 2, 5000 
3444' UNC aA 20633 | 3.4967 | 3.4729 | 3.3233 | .O110 © 3.1900 | 2B 3.229 | 3,267 | 2 S579 O13 3, 5000 
3A . 0000. 3.5000 ! 23,4762 | 3.8293 | 0083 2 4.1993) BR | 3.2290 1 3.2594 1 3. 3.34k4d .G1GK 3.5000 
348 N { aA ON2 TS ANTE A824 S.4074 | lous EB BNO! BI | ae A BoM Tass |S akOe OTS |B GAM) 
WL 4A 20000 7 3 Anat | 8.4850. i SRW BB |B BAO LR BTOT | BAAS | dT aos Sond 
BYy-12 un jf 24 <UD019 3.4981 1 3.4887 | | 3.3959 | 2B 1 3,419 | 3,428) | 3.4459 1 9.4543, 00s4 | 2, 6000 
xe \ 3A . 0000 | 3.5000 | 3, 4856 ; 3.4411 j 3.3978 | 3B 3.4100 | 3.4198 | 3.4459 | 3.4522. 0065. 3.5000 
syste 6 UN { 2A | 0017 ' 3.4989 | 3. 4KK9 [445191 (008K 3.4216 aR | 3.446 | 3.4591 1 2.: .0075 3, 5000 
2 3A 0000 | 3.5000 3, 4906 | "3.4551! W043 3, 4233 3B | 34408 | 3.4504 | 3, 0056 3, 5000 
354-12 UN | 2A OD 26230 GUT 3.5626 ' 0064 . 3.5200 2 3,553 7 3.5709 | 3 0054 3.6250 
Sd Nel 3A M000 1 3.6250 3.6136 « ---- 3.5661) . 008} 3.5228) OR ; a SUR 3, 5709 | 3, 0063 3, 6240 
354-161 UN { 24 0017 3.6233 0 3.6139 ° __ 3.5769 1 OO5S . 3.5166 rai | O.871 | 3.5844 | 3.8 *  ,Q075 + 3, 6250 
8 t 3a JOUR 3, 6250 . 3.6156 - 3.580) £ (0043 © 3.5483, 3B BAGAR ST BLSRE | S590 | 0066 3, 6250 
1A 0034 3.7466 3, 7109 , 3.5874 | L01GS | 3.4399 | 1B } A517 13,5876 f a.e094' 02IN 8, 7500 
ay-4t UNC 2A -WB4 . 3. 466 | 3.7228 | 23.8730, JO1N2 | 3, 4399 | 2B (S.5ET | 85576 H 3.6021 5 0145 3, 7500 
3A - 0009 - 3, 7500 + 3, 7262 . RATHI E Lowe WA! OR 2 5O8E | RSSTG |S A ee 
aAG : Jo oua OG27 1 R747 THER TAR RoebaT Est | Coang | 3 jogo | 2n Aa PC CO SS ee Oe 
aa si [! BA | .0000 ‘3. F400 ) 3. 7350 coef &.6HN8 7 8.6621 | LouB7 1 8. 5066 | $B | 8.6180 | 3.6297 | Bo6hse | 3.6776 | ORNS 4. 7400 
: | | 
334 12 : UN { 2A 20019 3, 7481, 3.7367 |. 3, 6410 | 3, 6876 20064 ' 3,647" ; 2B 3.660 {3.678 | 3.6959 | 1708 LOOMS 8, 7500 
4 ‘ 3A 0000 2.7500 | 3. 7KR WL. 3. 6959 ; 3.6918 1 .004N | 48,6408 | 3B 3.6600 | 3, 6698 ' 3.6959 | 3.70225. 0063 3.7500 
344-16 UN if 2A 20017 H 3.7482 + 3, 7389 | 7077 , 3.7019 i 0058 ' 3.6716 2K 3.682) | 3.696 | 3, 7091 | 2.7169 | 0075 3, 7500 
ue : 1 3A 20000 2.7500 | 3.7406 |. 3.7094 38,7051. 0043 | 3, 6733 | on 3.6820 | 3.6908 | 3.7094 | 3.7150 | .0056 3, 7800 
3% 12 UN { 2A +9020 | 3.8730, 3, GIG H eBEK9! BLK124 1 0065 | 3.7708 2B 3.785 5 5.803 | 3.8209 | 3.8291 0085 3, 4750 
8 g 3A . 0000 j 3.8750 | 5, 8846 ° |. 8208) 3.81601 .0ns9 | 3.372% | 3B 3.7850 °° 3.7918 | 3, 8209 | 3.4273 0068 ' 3, x750 
34g: 16 UN { 2 -O018 ; 3.8732 | 3.8638 |... 8326 | 8.5267, 0059. a7HhS | 2B | A KOT | BLOT AMALE E 3LKE20 | 0076 38,4750 
8 3A 2 O00. B.NT5O | 3.8656 | astd | 3.8300 | oA ! 3.7983 | 3B 3.8070 | K1SR BRE | A EOT 0057 3, 4750 
| J 1A - 0034 H 3.9966 | 3, 9609 13, 8842 | 3.8172) .0170' 3.6899 1K 3.729 | 2,787 | 3, 8376 | 3.8597 0221 ° 4.0000 
4-4 UNC 2A 1034 | 3, 9966 | 3, 9728 | 3.9809 3, 8342 \ 3, 8229 | 0113) 2.6049) QR 13,729 1 8767 1 88876 | BRE 017 4, 0000 
| | 3A | - 0000 | 4, 0000 | 3.9762 3.8376 | 3, 8291 j - 0085 3, 6933 i 3B 3.7290 | 3.7594 ) 3.5376 | S.san7 J O1E | 4.0000 
i i 
gx! N 2A 20027 | 8.9078 | BOSE UTAS | GIG) | 3.0078 | lauut | y i ats ba wun ; BRON 3 OTNS | A UanT | LOTTO, 4 0000 
: 3A | O00 | 4.00007 3 UNoI Lo. a S.9TRS | SGN | Lani  t. , 3K SORBATE 4, STOR hsotss | 3 ag77 lousy onoo 
2 0020 | 3, 99x0 | 3, oN “4, ! : » 2B [3,910 13.92% | B.9t50 | 8.9544) , 0085 4, 0000 
412) UN Haq | Tanne! anon | “| 3.9159 | i an | 3a0! alain | tase | aas2a | looet 4! 0n00 
416 un [f 24 | 001k | 3.9982 5 es 13, 1 2h ; 3,992 13,948 | 3.9594 | 3.9670. . 0076 4, 0000 
x { 3A |. 6000 | 4, GND | ‘3, 3B | 43,9920, 2.9408 | 2 3,965] ,Q05T 4, OD 
: 2A MAUS of ZAT2 F 14.2247 4. zB dh ba din ya Ags orgy aon 
ax} oN OH aS Plana: 4 asin bal Sawa Lg. Bi | 4 VR donee a teas] 4 laay lanan 4 oso 
dye 12 UN if 2A. .020 4, 2480 ; 4, 2 j 4.160 4.178 | 4, 1959 | 4, 2044 (WKS 4, 2500 
“ ‘ L 8A} .0000 7 4, 2500 Lica came V4. - O49: ; 3B l 4, 1600 | 4, 1698 | 4.1959 | 4.2023. .0064 4.2500 
, ‘ i ‘ 
F 
tye oun lf 2a 1 001K 4.2182 + 4.29KK ) oo, Ja L058 | 26 | 4.1K2 $4,196 1 4.2009 | 4. 2i7a | .an7G 4, 2500 
Ms ' RA 0000 ! 4.2500 + 4, 2406 4. 20054 RM | 4. de20' 410k | 4, 2094 | 4, .057 ° 4, 2500 
fle s XN { 28 | 0088 | 4 are V4 asze 4.4047 1 4 4180 | 0004 ; 2B 4h 7 4 wo: 4 ake] 4 ee 
aS 7 3A (0000 1 4 soon | 4 ASho | 441s C071: 1s | 4.Mi50 | 4 ATT | 4 AIMS | 4 ty ee MELE LL) 
: 2A. 0020 | 4, 4980 © 4, 4486 4.4499 OBS "2H | 4.410 5 4,428 0 4 gta | 4 -0085 4, 5000 
ye ; H H . : . . 
aYa-i2) UN { 3A +, 0000 ' 4.5000 4, 48k6 4, 4450 0089 3B | 4.4100! 4ateR 4 dig | 4. .0064 4, A000 
del UN { 2A} QIK | 5.49K2 | 4: ; 4.4576 OURS 2B) 4.432 14.496 aang | a. 20076 | 4.5000 
z ; (\ 3A + .0000 | 4.5000 ° 4: 1 4.4594 + oe ae | 3n | 4.4320! 44,4408 9 4.4504) 4. 0057 4.5000 
; : ZN AM A TAT 4, P4728 | 4 grap AL) io 40S F440 7 4 oss | 4 JOE 4 Tid) 
Anh ‘ { 3A | “oan | 4. 7500 i? ee 4] 4 6GS8 0072 BN | AAD | 4 C207 4 anes | Ae Panos 4 7500 
1 ; : : 
34-12 un |f 2a | 0020 + 6, 7480 | 4.7366 : i 4.6939 1 4.6872 "0067 ° : 21 4.660 ' 4,678 4.6959 | 4. LO0%7 4, 7500 
‘ f : 1 3A 0000. 4, THD: 4, F3Kb 4.6959 ! 4.6909 | Hone ST | 4.6600 | 46,6698 4.6959 | 4% W066 4, 7500 
2A 2OOIN | 4, 74K2 4, 7388 14,7076! 4.7015 anh 2B 4GR2 0 dyouh 4, 700n | 4 Wid = 4.7500 
el 4, . : ‘ : : ‘ : 
1G UN { 3A | ,0000 5 4.7500 : 4. 7406 14.7084 20045 TB. A. 6820 41G00R 41 70NE | A 0059 4.7500 
5M | X { SA) Rd 4 we] ‘4 2) 4u7ts ji iat j $y ony ods 4 sh 4800 q utss ft rea nO 
ee % aN ORM art) 4 S40 fy ass 4 bin 20078 BIB | ASOD A STUT dds | at SCH Saw) 
5-12 un if 2A £0020) 4, 9980 1 4 I866 } 4.0839 14,9372 0007 2H 4.90. 4,924 4.9859) 4, 00ST 5, 0000 
' i a O000 5, 0000 6 4. 9886 ) Aa tog onion SB 4810 4.9108 4.9189 4! 20066 5.0000 
» af 2A) 801K 49982 4, USES ( 4.9576 | 4. .O0LE 2B 4,982 4, 9th 49590 1 4, 0079 5, 1000 
BG UN ya looon , 5. 00a 4, 9906 4,954 | 4.9599 0085 3B. 4.9320 ° 4. 9d0e 4) a5a4 4, ‘m05y : 5, 0n0g 
; i : : : 1 i ' 
ile x { PAY | _ W023 i Bab G eke) bets | a Dae ' Foe ne rao) Pe CO CS ares |} of onan 
ery a sa asc oeeer teat cat = pa bess pase or ee SHO SUP A PeNe OF dess p 8 17s png | 80 
tie oun OL 2A | 0020 | 5.200 62366 PSV BT ok SSK | 2B Seu BTS 5 F459) 5.2048. 0nKT + 5, 2500 
eee : it 3A {0000 1 5) 2500; 5.2386, 0... 15,1959 | Sliy09 1 loose Baye! 3H! 51600. 5.169% 5, 1959 + 5.2025: LuneG |B 2500 
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Sa TC PE peer e a, 


External « 


«herding combinations of thread 


sec par. 2, and 4, p. 23, 
e For unfinished hot-rolled material, 


4see figs. EA, VIEE8, and Fil, pp. 


Nominal, Serfes 
she aund © desivna- Moajar diameter limits 
threads | tion Allow 
per ireh @lass 3) amews fe es, 
i 
Max? | Min ; Min ¢ 
t 
, bo, ‘ : I 
| ‘gus 6.2492, 5.218 | 
2A: Ot B.2182 5.238 ° 
BiatG | IN K 3A | .0000 j 5.2500 | 6.2408 | 
: 2A 0080 | 5.4970 | 5.4800 § 5.4745 
Sig & x i BA | loo00 | 5 lsn00 | SARS pL. 
2A 2002) | 5.4980 | 5.4866 | oo. 
Bale | OMe {Ga | Zooon 5.6000 | 8.4886 |... 
: . fy SAE 001s 15.4982, GABBK [LL 
Sale| UN LSA | Sanna | 5.5 5, 4906 yo tae 
ee ! 7 if QA HOO 5 4 ; 1 5. 7245 | 
Bt sy ON i{ 3A | lovoo 5 | ae 
i 
; = tf: 32 om) : - 
pete, TiN fA | MRS ese 
Bo ecg EK SN 15, fii eat 
S-t6 UN i 3A “oan * 5, i 
° fA OR ONTO A aw) BTS | 
uch : N { BA mane eng ast 4 
> fF 2A 1 002]. 5.9978 5, 9865 1.2. : 
612, UN ij) 3A ; inon = G.aNON 5. S8K6 yoo. 
H 4 24 0019 S981 6, 9887: ee 
616) UN i 3A | ‘ng + 6, 0000 5.9908 Fo 
1 . 


Varun WL -Stindard series limits of size— Unified and Amcrican screw threads —Continued 


classes, se@ par. 1, yy 18, 


WH, 24, and 25 


2 


screw threads 


* Revised minor diameter limits of classes 18 and 21 are in process of ratification as Unified Standard. 


Internal « 
, : : p . | Msajor 
Pitch diameter mits a Minor dism- Pitch diameter Imtls | tam. 
Minar eter Hfinits © ’ 
- diam- | Chass SMM at He. ee 
' . eter 4 t 
Foler- Poler- 
Max $j sit Min | aah Min | » Max | Min Max | nog | Mia 
| | bos ee ee 
im. : in. in, in, i tt. i tr, | tr, ' in, th, 
5.2076 ' 5.2015 | 0, 0081 | 5.1715 Bf §, 182 - 5,196) | 5, 2090: 0,0079 ' 5, 2500 
5, 2094 i 5 5, 2049 | 0045 = 5, 1733 SRY 5.1820 5, 1808 , 5, 2094 0059 ; 5, 2500 
RAIS 1 54059 [0000 | F. an | sass | DRAINS | O54 20120 5 5, 5000 
5.4184 | A ANTE! ‘0074 | 8 345 3B a AaAg hATSS | : 20007 5, AO 
5.4499 1 5.43972: .0067 | 5.3958 ak 5.410 5.4i5o 2 HON 5. 50) 
6.4459 | 6.4499, .0050 | 5.3978 3h +B, 4449 05, 45 0066 i 5, 4000 
5.4576 56,4515 0081) 5.4215 1 2B 5.1594 20074: 5, 5000 
5.4594 ' 5.4949 1 0005 i 5,4233 | 3B { 5. dowd 1  ,o0s9 | 5.5000 
AGNES | A 8448 SOR GA 5U8R | ny ‘ 5S Pans, 5 TAO 
f. 6088 | 6.6613 | lous } 5.A00b | 8B | ; | BBN Sonus) 5. 7500 
i : Hy 
5. 63938 4. 6469 + N69 ! 5.0457 | 2B 5, 660 S678 * 5 a ay f 20080 5, 7510 
5.4959 ie §, £907 0052 1 5, 6178 3K AS00080 ° 5.689 S659 * 20067 | 5. 7500 
002 | R671 2 | 5 GN2 569 1 Oost | 5, 7500 
aot! ion? 15.6732 | an | S.6820 5.690% | 1 Vane 5.7500 
a JOUM SF 8B: RH oT A Set AUESN Sf ipa 4 URW 
§.GI8s | 8912 0 JoOTH A Sinn ; 314 fA xno Ass A ts? ai OAM) 
5.9438 7 A, 9869 0065 6.8957 5 2B! Bato §.926% 5.9459 6.9549: and 60000 
5.9159 | 5.9407: .0052  S.697% ,) BB $5, 91b5) 5, gnOX | 5, 9159 — §. 9526 | 0087 &, 0000 
5.9575 | 5.9513 10062: 4d | 2B 5.932 5,946 5,9675 , . 0081 | 6.0000 
6, 9594 | 5,9517 | , 0017 §. 9233 3B 5. 93200 6.9108 | 5, 9655 0061 6, 0000 
\ ' 


» Forelass 2A threads having anwliditive Anish the maxintam is increased to Lhe basie size, the value bemsg the sume as for cliss 3A shown dn this column, 


Tanne PELL. --Dentations tn lead and half-angle equivalent to one-half of piteh diameter (olerances, Unified and American 


Destenation = Yexternal Tnternal 
are Sa eet Re neat BS Pea et Pre 8 Os a Oe ee ae hg ek ee “Gee Bae aad sO aaa 
Threads) Thee Half of pitch Equiv. devi- Equiv. devi. Three Half of piten Equiv. devi | Equiv. devi. 
Size per syinbol ‘(ameter ation In ation in hiedlf- symthol lian eter ation dn ation dn dialf- 
anen tolerance lead : tolerance | lead angle 
Pre wre ieee 
j v4 4 4 if 6 i rf oT] | 10 
} 
ee re se — cere ees ae Reeire nee [as eee tee ae ute a SS 
No. in. | | } ia. ‘ in dead min: in, in, | dey min 
NF 2A 0, 00000 0.90082 4 18 GOES 6 ooahe 4 14 
4 0.080 Ca aes was : : | i : : 2 
NEGA AOS OSS 2 wy OUST oni fs i 
1 07 A { NC-2A 00100 WOE 2 i | | “OOTS0 MNKITS 5 48 
she NCSA AMOTA HOOT 2 12 0005 OGOTK 2 47 
1 078 72 i NF-2A 208005 00055 % x HONS FD 4 1 
tee NEOSA 00070 00950 “ iv TOON SARKIS % « 
j NEO 2A 00705 00061 2 42 110 4] 4 BS 
3e 2088 Ca MOE “00081 ri 2 a SOOT 0% “Oeaol 2 42 
2 GRG 6 J NE 2A 001) oom | 8 fh LOOT OOnTs “a 7 
a 1LooONB-SA OTS OO 4 S010) OO0NK 2 Iki 
, NC-2A 011A con |g A eA UALS 0087 4 1s 
a uu | An i NOGA 00085 /00019 . 1 ie NC AT EUS! 2 Pas) 
43 ay on of ONE BA 0010 vuxigt fg 4" NE OOH | 0008] % ah 
: mL ONE BA _ UOOX at 4 NY | 00105 eG ? 42 
: ! NC -2! OOP 25 AMOTE 2 7 Nt 0016S 200005 4 J 
40.112 wo od : | ee \ ; 
j NCSA HOO 2 OGORN ! 1 Ag NO oly 200069 2 lz 
aot axe WP NERA 20 _OOG6Y 2 as NI } JO0USS 00040 4 4 
i NF OSA OAKEY U2 | 1 et NE { bonis RLery 2 ae 
a deh qo We EPA NOT 8H : OTS | 2 va NO : SOOT 00S ‘ ] 
iL NCUA 00005 : AES I 1 Ato No | JOO MTS 2 WV 
{ 
 1e8 44d NE 2A teh 0007! 2 sl NF gn} ool | 0002 a 13 
: = \ NEOSA dda ONS 1 ah NOU 1 bole Oe a ah 
b 136 32 Jf NCA . 01140 OORT 2 3 | NC 2H | OD eit} | JOT at 43 
er a NC-8A - OO108 | 0006) 1 $2 NCB | OOS. (ATS ] AY 


Tasnte HEIL, 


— Deviations in lead and half-angle equivalent fo one-half of pitch diameter tolerances, Unified and American 
screw threads~—Continued 


Designation External Internal 
es = aera ———| x pie 
Threads Thread Half of pitch Equiv. devi- Equiv. devi- [ Thread Half of piteh Equly. devi- Equly, devi- 
Size per symbol diameter ntlon in ation in halff- i symbot diameter ation in ation in half- 
fneh tolerance lead angle tolerance lead angls 
1 2 3 4 5 6 7 8 9 tu 
No, in. in. in, deg min in. in. deg min 
6 0,138 40 0.140130 0,.00075 2 24 NF 2B 0, 00170 0. 00098 3 7 
vee 00100 - 00058 1 Ay NE 3B - 00125 . 72 2 17 
4 14 39 00145 « O84 2 x NC 28H 00190 OO1L) 2 47 
: es. .OO1L0 OOOH 1 37 NC 3B 00140 00081 2 3 
K iM 38 00140 LU008! 2 1a NE 2B - OO18D .OO1od 2 fis 
vA : . OO105 00001 1 44 NE 3p O15 OTK 2 14 
10 190 of . 00185 OOS 1 40 NC 28 OU 00194 y om 
NS OOT25 OO0F2 1 fe NC 3B . O60. . 00092 1 45 
10 61H) an - ON150 00087 2 12 NF 2B M0195 00113 2 52 
Es . -OO1LS 00066 i} 4) NEF -3p 00145 . OU084 2 8 
‘| 00170 . OOO 1 f2 NC 2B 280220 - 127 2 25 
12.216 2 [Qu130 SO0u74 1 wh NC 3B “atts err } 49 
i ‘ 9 00160 ARO 2 3 NE-2B -0n210 OOS 2 42 
12.216 i Toolgo “0069 i 3 NF 3B Land sa "nok 59 
7 er ‘ A /OOTES 2OO8o 2 i a) «ONES, OEM iT) 
Oo ulb 32 3A “ooo " Oxi69 1 O08 16 
1A  nre80 00162 2 O21 21 
4G 20 QA ORS LOT 1 92 in O01 40 Y qe 
ea L00140 SI 1 CODE O01 ] au 
"tA 00250 OOM 4 OTK 4 10 
y v7.3 NA O65 NOS 2 Joon 2 45 
"3A ON 00072 i “onten  HO082 p t 
ag OCTHO 00g 2 ee 00121 $ a) 
y 32 O08Z 00069 J OORT 2O0SE 2 15 
2 OUSOS, 00176 4 ANSE O28 3 15 
Sto 14  ON200 OODLES J 00265 LOOKS 2 it 
OTD  OCMIRT 1 OER, AON 1 37 
SOR275 00159 8 NWS ROG 3 BA 
tie 24 IRS O07 2 0024 A g 44 
001385 00078 1 ON TSO anand ! ot 
es OOD MTEL au A ned ed % Hy 
‘1s Bd “lea “GU 1 OSS POON 2 16 
00825 0018S 2 ots O04 4 7 
3% 16 O20 200127 1 ee) OTK S Z 5 
OONGS OOO 1 .O0205 O01 1 35 
{ : ODRS O0EG5 x M0370 MITA 4 4 
M 24 : O01) 00110 2: OSS JAMAL 2 42 
loUN LOOT 00084 1 DOTS .O010F 2 2 
wy |b NEP QA W070 00098 2 00220 OT 8 13 
de ‘2 { NEF 8A O12 0072 1 O01 00095 2 26 
| UNC IA 00854 0205 Z 2 A460 O26 2 a7 
Wa 14 UNG 2A OUERE 00186 1 00305 OO1T6 1 AG 
| NG BA OOPS 00101 1 Biya) OO133 1 ay 
J UNE GA 00310 00970 2 200405 2 ONES 3% 42 
M46 20 UNF 2h 00210 0032) J ONTO SOOT EG 2 24 
als 3A Ot LONT55 OGORD } 0205 011K } 53 
» o UNEF 2A ORO) 0104 2 OAS ONT 2 oF 
ne UNEF $A WSS 00078 i 00175 OOO 2 1h 
' ‘ { 40270 ONES ! O03 Og 1 
re Ne “yozon TOON 1 aren) “oolso 1 
| C 00870 O24 2 mn hoe JGOU85 2 
by Boy W259) OORT ' “ar HTS 1 
| i OOTRS O07 1 .ou2ip OREO 1 
f uv LO0820 OO18S 2 L050 Lee Fd 3% : 
Wy 20 Cc? 0021 Noted J a) 001Gb. 7 sf 
| ie D LO0168 _ 000g. H O02 bo O27 1 Py 
he us pu a ODTRS O17 2 AKIO MD it) 3 4 
oe 1 UNEF 5A 200140 0008) 1 UNE yr: a LOO T80 0010S 2 Vw 
J UNCOAIA  BO89D a Se 1 2 UNC IB 00510 O20 Zz. 45 
vie 14 UNC ZA 2) ODEO 1 UNC 2B 00510 00G ! me 
| UNG -3A O10 OS ] UNC 4B 0025 00147 1 Pay 
J N ABAD O16 2 Ob gin mL iytivs 4 
Mis 1% N 00224 OnTga ! 00205 Loin “a 
| ‘ont70 "000% ! One) SOOLy 1 
” of OOM LOOT 2 00255 OAT 2 
nth = ee OSH ODORS ! Sotto " 
J te O01 0240 Z _OO500 a 
oh iH UNC eA LON2Th me Rt J Oy 1 
) une: “oMr206 “oO 1 LUO } 
4 z ee OE DH 1 PA J 
as if "OOltx 1 error “aol 1 
J mL OPir4 2 “p04! mars 3a 
Ay 1K te f PLD sit) ] “ihn LOOnTS 
| LO017h ‘H0101 1 LOOZe5 “ootso 1 
1 O20 JH0715 v4 mart) 2 | 
“f “i ols Serer 1 SUD ” a 
iy Pe 00270 OT SS ] _ OOO, 1 Live 
18 O25 MK 1 OD EOS 1 27 
the “4 UK) 0011S 2 MONEY 2 Al 
ein ! OOL5D se fd OHI OO1S 2 4 


asus ILL11.—Deviations in lead and half-angle equivalent to one-half af pitch diameter tolerances, Unified and American 
screw threads-—Continued 


Designation External 
Threads Thread Hall of plieh | Equiv. devi- 
Blze per symbol diameter ation tn 
| inch tolerance lead 
1 2 3 4 4 
No, in. in. in, 
{ UNC-I1A 0, 00440 0. 00254 
44 10 { UNG-2A 00205 0170 
UNC-3A . 00220 00127 
N-24 00275 90159 
34 2 if Nae ‘oo20s “oot 
| UNF-1A - 00375 .O*NZ17 
M 16 UNF-2A 00250 00144 
| UNF-3A . 00190 . OO1L0 
34 n UNEF-2A 1220 ~ 9127 
: UNER SA 00185 00005 
5 ~2A 00275 00889 
‘fe B N-3A "00208 00118 
UN-2A 00245 00141 
Heo 1 UN-3A o01KO onio4 
134 20 UNEF-2A - 00220 08127 
7 UNEF-34  OOTGA 00005 
UNC-IA - OON7S  ON274 
2) G | UNC-2A 00315 ‘onlke 
tg + 10235 00136 
‘ N-2A 00275 ONE 
» ne { N-3A 00205 mrarer 
UNF-1A - OO405 00234 
| UNF-2A . 9270 . OO156 
UNF-8A ~ 00205 . OO1LS 
4 ‘6 UN-2A 00245 00141 
, UN-3A 00180 00104 
us 20 UNEF-2A «90220 "90427 
¢ } Urea 00165 . 00085 
sok: UN-24 02K OO1BA 
716 yy Hee UA eater 
IN-2A 2a) ~OO144 
Ho 16 UN-3A “OnUKs ‘00107 
154 20 UNEF-2A 00225 00130 
$ UNEF-3A 00170 - OOK 
UNG-IA 00505 00292 
1 8 UNC-2A «00340 00185 
UNG-SA 00255 - 00147 
UNE-1A 00440 002A 
1 12 UNF-2A [on2h OO1T 
UNF-3A 00229 00127 
1 16 UN-2A4 00250 ONE 
1 UN-8A 00185 OO107 
1 x { UNEF-2A 224 00130 
\ a 00170 "GOO0K 
'N-2A DKS - 00165 
He 1 UNASA “ongia ‘oot2) 
00250) 00144 
146 16 “OO1K5 OM? 
00235 00136 
Mo 1 i “00180 Zonta 
j ; : OAS Oost 
144 7 UNC: 2A 7 00208 
{ UNG-SA 00270 OODLES 
N-2A 00845 O0199 
a a NAA “oon “anal 
UNE-1A 00450 002) 
146 12 UNF-2A 00800 00173 
UNF-8A 00225 00180 
UN ZA 00280 044 
1h 16 { eK 0018S 00107 
NEF 2 mi iy Ata 00486 
M4 a { NEF 3A 00180 00104 
rE te { UN 2A O02) GT 
7 ‘ i BA 00214 00124 
' N 2A 0025 00147 
Me Wf) WN 3A “oni Tounto 
4 00244 00143 
My mw ootMo ‘oto 
J 200585 Ryd) 
14 7 00370 J bo2nt 
| “wai “OUTS 
i if 008 ONAN 
VW wae “0265 OOS 
' 2004 OO265 
The wo ORS ED) 00170 
| | | “00240 W013 


o4 


Internal 
r 
Equlv, devi- Thresd Half of piteh Equiv, devi- F july, devi- 
ation tn hall- symbol dlametor ation in ation in half- 
angle tolerance lead angle 
6 7 | 8 HT) 10 
deg min {n, in. deg mi. 
2 1 UNC-1B 0.00575 0, 00332 2 Sind 
1 21 UNC-2B 00585 «00222 1 4. 
1 0 UNC-3B 00285 00165 1 i 
al Ki N-2B - 00360 - 00208, 1 at] 
1 x N38 - 00270 . OOLS6 1 Pall 
2 a5 UNF-1B » OOFEO - WB 3 35 
1 i) UNF-2B . 00324  OOTRS 2 Zs 
1 2A UNF-3B - 00245 00141 t 44 
2 1 yD 10285 OBS 2 37 
1 3l UNEF-3B 00215 » QO124 1 b8 
1 31 N-28 . 00360 00208 1 59 
i 8 N-3B «W270 - 00156 1 2 
1 48 O31 f -001K2 2 19 
1 18 -OONBA 1 43 
2 1 INEF 0016S 2 37 
1 31 UNEF-3B  OD124 1 DM 
1 AR UNC-1B 00845 2 22 
1 1k UNC-2B OO4FTD M237 1 41 
0 5% UNC-4B . OOS05 00176 1 14 
1 31 N-2B 003860 ~ OO ARS 1 0 
1 R N- 3B - 10270 JOOT56 1 a!) 
2 36 UNF AB £00530 OOTH % 24 
1 44 UNF-2B . OOB5O ON 252 2 tf 
1 ig UNF-38 00285 OOS 1 42 
1 45 UN-2B 00314 0182 2 itt 
1 19 UN-3B 0025 00136 ! 4 
2 1 UNEF-2B O02K4 OO1ES 4 37 
1 31 UNEF-3B 00215 OOP 24 J 5R 
1 34 UN-21 £00370 00214 2 2 
} w VN-3R 07S 00149 1 41 
1 5o UN-2i 00825 rts) 2 a 
1 21 245 OO 1 4x 
2 4 : 00205 00170 2 42 
1 33 U NEF-3B 22 00127 2 1 
1 61 UNC-IB «00660 9881 2 26 
1 15 UNC-2B O40 00254 1 47 
0 56 UNC-38 0330 0101 i 14 
2 2B UNF-1B - 90570 10320 3 % 
1 ay UNF -28 10380 00219 2: A 
1 13 t OOD 00165 1 34 
1 i ‘ «00325 ANT RS, 2 24 
J 2 y 00245 0014) 1 dn 
2 4 UN a Oy ath 100170 2 42 
1 34 UN 0022) »WO127 2 1 
1 34 v . 90970 2214 2 2 
1 9 UN-3B «00275 OOF 1 ol 
1 50 UN- “2K 003245 MIKES 2 as 
1 21 O25 O0N4i 1 4K 
1 Ay 00310 7a 2 38 
1 Pi] NEF-31 00240 IR 1 it 
i otf VNC AUS 00704 DONT 2 1G 
J W Uv NC 2B OONTO ANT) ) 30 
0 &2 U NC 3B 2 O0205 1 ® 
H 16 00260 } Bi] 
a 47 : 00195 1 14 
2 28 UNF i aus 3 13 
1 30 UNF 28 00300 - 225 2 Q 
1 14 UNF-3i3 00206 001 40 i 37 
1 50 00325 OO DR 2 23 
1 2) 002455 LOOT 1 4x 
1 AG 80310 00179 4 a4 
1 a . 00230 00183 1 mn 
} ah OORT m2i7 2 4 
} 11  ON2R0 OTR? 1 32 
} RR 00330 OTR] 2 2 
1 24 00200 00144 J Ao 
2 t LOO815 OTR 4 3h 
1 a W285 00185 1 ot 
1 AT UNC JF A720 OOFTG a 1s 
j I} UNC 2p 0048 0257 ] 3 
0 hy O03 J 0oZ08 j Q 
} 17 Ot 0020 1 4! 
0 ey 0081 / 0019 1 16 
2 BZ _006pn 00544 4 4 
1 AZ | . 00400 00251 2 12 
1 mo i bg ani7s 1 39 


Tank III,11.—Deviations in lead and half-angle equivalent ta one-half of piteh diameter tolerances, Unified and American 
screw threads—Continued 


Designation External Internal 
j — pe ae a ey 
Threads Thread Half of pltch Equiv, devi- Equiv. devi- Thread Half of pitch Equiv. devi- Equiv. devi- . 
Sizo per symbol Alameter ftion in ation in hai. symbol diameter ation in ation in half- 
inch tolerance lead angle toleranca lead anglo 
1 2 3 4 5 6 7 8 9 10 
No. in. in. in, deg min | : tne in. deg min 
1K 16 { \IN- 2A 0. 00255 0.00147 1 52 UN-2B 0. 00330 0. OO19L 2 25 
| UN-3A 00190 ooo of 1 24 UN-3B W240 00344 1 a) 
iM 18 NEF-2a . 00245 0141 2 1 NEF-2B AWA . 00182 2 36 
NEF-3A 00180 - 00104 1 2 NEF-38 225 00136 1 fii} 
165 we UN-24 10290 -00167 1 a6 STS 00217 2 4 
: UN-A 00215 OOF 24 1 1 Ho2s0 - 00162 1 42 
Me MW UN-24 00255 . 00147 1 52 00330 . 00191 2 24 
UN-dA 00190 00110 1 2 : 0250 00144 1 a 
Iie 18 { NE F-2A 00245 0014! 2 1 NE 7.00315 . 00182 2 36 
NEF-3A . OOTRE . 00104 1 29 NEF-3B O24 - 00136 1 of 
UNC -TA 10600 - 00346 1 39 UNC-1B 00780 » OAT 2 9 
4 6 UNC-2A 00400 00231 1 6 UNC-2B 00520 00300 1 2 
UNC-3A 00300 00173 a i UNC-3B 00390 00225 1 4 
136 | r { N-2A £00380 SO0D0R 1 Tt) N-2R "00465 00268 1 42 
IN-dA 00270 OO1K6 0 59 N-3B 00350 00202 1 17 
F UNF-1A ATO 00271 2 BH) UNF-1B OO81A 003556 3 23 
136 12 UNE-2A 00315 .OO1R2 1 44 UNF-2B 00410 + 00237 2 15 
1 : . 00235 00136 1 18 UNF 3B . 90305 ONT 1 41 
1% 16 { 00255 00147 1 f2 UN-2B 00830 ORE 2 25 
/OOTNO 00110 1 a UN-3B . O25) 00144 1 ff) 
1% iw oO 00245 00141 2 1 NEF-2B 00815 - 00182 2 3H 
7 | a . 00180 00104 1 Pat) NEF-3B 00285 - 00136 1 5 
Ws, yw | 00295 00170 1 37 UN-2B .OAaxD 00219 | 2 5, 
os ! O02 00127 1 18 UN-3hs 0285  OOTBA 1 44 
live wm if 00260 001K) 1 54 UN 00340 00196 2 a0 
#an I 00105 O83 1 20 UN-3R 00255 00147 1 42 
Wis ik f 00250 00144 2 4 NEF-2B . 00325 «00188 2 41 
’ L ONE ,OOIRS 00107 1 32 NEF-3B 00240 00130 1 a 
UNC. O68 00348 1 40 UNC-3h O07 8G 00456 2 10 
hy 6 UNC-2A 00405 1234 1 7 UNC 2H 00425 OOS ] 27 
\ UNC-34 | (KI305 OOLTR o mM) UNT-38 .nnaae 228 1 f 
is B { N-24  OO365 oo21! 1 20 N 2B 00175 00274 1 44 
N-3A 00275 .OO159 ] 0 N-3B O55 205 1 18 
j UINF-1A  OO4R0 .00277 Z 38 UNF-18 00625 00341 3 2t 
Thy 12 UNF-2A . 00320 O0ERS 1 46 UNWF-2B 0415 «60240 2 17 
lou NF 3A 00240 OO1S9 1 1u UNF-31 0815 . OO1K2 1 44 
be yw «ff UN 2A 0820 001i 1 if UN-2H 0340 . O0186 2 w 
1 UN -3A O19 00113 1 26 UN-3B ON255 00147 1 2 
Wy 18 ,oN E F-2A O20 AK44 2 4 NEF-2B 00825 . OOTRR 2 41 
1 NEF-3A AWK 8107 1 32 NEF-3B 00240 O01BY 1 fi) 
1940 18 f N-2A 0020 00180 1 54 N-2B . 00340 00196 2 HM) 
f \ N-3A OTS 00118 1 26 N- 3B 00255 «00147 1 62 
1%} 4 ix (fo NEF-24 00250 O14 2 4 NEF 2B (BZA OTR 2 41 
i VoNERF-BA M185 00107 1 32 NEF-3B 00240 . O0138G 1 oy 
15% x { N-2A 370 - 00214 1 21 N- 28 OARS . O280 1 47 
. N-3A 00280 00162 1 2 N-3B OS 00208 1 Vy 
1M yy [ff UN 2A 00205 00970 1 37 UN-2B 003580 00219 2 5 
5 t UN 3A 00220 0127 1 13 UN-3B ORK .GO1KS 1 34 
156 wy EON: 0260 001 1 54 UN- 2B . OOSA0 O06 2 30 
i UN OOTRS JOO11S 1 26 UN -3B 00254 . O0147 1 52 
1% ww lf NE MOQ A144 2 4 NEF-2B 00825 OO 8S 2 41 
VN OOISS AMTENT 1 32 NEF op meee te) OG 1 ily 
Ws 1s { A265 « EMEA 1 i? N-215 0845 OOTY 2 42 
* \ 00200 00115 1 3) N-3H (02 OOLK i if 
N 00255 «0447 2 6 aD De 00830 LOOT 2 43 
Ifo 18 { N “onigo SourD 1 34 : “W245 200141 2 1 
J v 00670 BRT 1 $2 UNC-IB 00870 00502 2 0 
4 5 UNC -2A 00445 00257 1 1 UNC 20 00880 0335 I 21) 
| UNC-3A AMSA | 00193 0 At UNC 4B OURS 00251 | 0 
7) s |i N-2A 047% 00217 1 22 N 2H 00490 . ZK 1 4% 
4 ‘=i  OO2K0 OO1G2 1 2 N 3B 003870 ME IPALY I al 
1 12 } 00300 .OO1TS 1 3 UN-2B S90 0225 2 9 
os \ 1 0225 00130 1 14 UN 48 0290 AMG? 1 46 
134 | 1 { 00265 OOESS 1 h7 UNEF- 26 OSS 001K 2 32 
us : 00200 JOOHE 1 2 UNEF 3b 00260 OD 1 hd 
1144 th { 00265 00153 1 67 N-2H  OO8AK DONG 2 ae 
746 : 00200 0015 1 y23] N 48 00260 OOTY 5] 4 
16 ” { DUSK 00222 1 2h N 2th 008K | . OOZRE } ‘4) 
, i 4A 00 2KS 00165 1 4 N 3H 00374 ONT i ze 
1% 1” if N 00300 LOO17S J au UN 2B 00390 Aes 2 9 
, : 3: 00225 OO 1 14 UN 3h 26K) . OOL67 1 36 
12% i { ay, 00265 00155 1 iT UN 2B OOS OG 2 a2 
is ya UN UAA 00200 JOON 1 2K UN 3h 002 001K) i i 
pH 1 { N-2A | 00270 0OENG 1 59 N28 050 = 0202 2 34 
716 te al N-3A | 00200 | LOOKS 1 ® N-3B . 00280 O10 1 4 
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Deslgnatica Eaternal Imernat 
1 
Threads Thread Half of plteh Equiv. devi- | Equiv. devi: Thread | Hallof plteh | Equiv. devi. Equiv. devi- 
Size per symbol dilatneter ation In ation in half. symbol diameter alion In ation de hall 
Inch tolerance lead angle | tolerance tead | naigle 
peices ae = caer —| |——- ; ca 
1 vi) a 4 5 6 7 8 | v 10 
Neo. in. tn. in, | deg min in. in. drg min 
UNC-1A 0. 00715 0. OO4L3 1 psy UNC-1B 0. 00930 0. 00537 1 55 
2 434 UNC-2A - 00476 00274 | 0 59 UNC-2B 062) . 0358 1 17 
| UNC-3A 00355 00205 0 44 UNC-3R . OO465 . 208 0 54 
2 8 { N-2A . 00390 00225 1 a N-213 - 00505 . M202 1 fal 
N-3A 00280 00167 1 4 M-38 . 00880 00210 i Ww 
2 12 { TN-24 . 00305 00176 1 41 UN2A _ 00395 hive. 2 10 
UN-3A . 00225 00180 1 v4 UN-3B 00204 ~ 90170 1 7 
2 16 { UNEF-24 00770 O15 1 59 TNEF-25 . 00350 Mya 2 44 
‘ UNEFF-3A - 00200 OOS i w UNEF-3b SON260 | 00150 1 Bt 
214 16 { N-2A 00270 00156 i 5 N-2B 003K | 00202 2 34 
hs | oN-SA 00200 OOLLS ! pet N-3B - W200 -OG1E0 I 5A 
4 8 { N-2A . 00995 - COZ 1 n N28 - OO510 « 1204 | 1 h2 
N-8A 00205 00170 1 5 N-3B  OOSRS . 00222 1 25 
244 tz { UN-2A 00305 00178 1 41 1 UN-2B . 00305 0022 | ‘2 " 
it UN-3A 00225 00130 1 | UN -3 OSS OO1T0 } a7 
PT 16 if IN-2A 00270 00156 1 BY UN 2B 0085) W202 2 art 
78 2 oN UNBA 00200 O01 1 2H UN-3B . 00260 /00150 1 A 
Hs 16 { N-2A 00270 001 5 1 59 N-2B 00850 C0202 2 a4 
N-8A . 00200 - 00115 } R N 3K _ O02 00150 1 i 
UNCAA . 00730 00421 i 30 UNC-1B 00050 00548 1 54 
2b4 4hg UNC-2A . OO4K5 10280 1 0 UNC -2B . 00830 00864 1 Ww 
| UNCG-3A . 00865 - 00211 0 5 UNG-3B . WAZS O04 a aS) 
24% gy il N-2A 00400 . 00231 1 ws N-2H . ON20 00200 1 i4 
: 1 N-3A 00300 00173 1 6 N-3B OURO 235 1 Pail 
ou 12 { UN-2A 00305 | - 00176 1 4) UN-28 _ 00395 W225 2 19 
f UN-3A  ON225, O18 1 14 UN-3B 00298 ara) i 47 
2 1 fo UN-?A 00270 | 00156 1 5 UN-23 O08) W022 2 34 
‘ ’ 1 UN 3A 00200 00115 1 a UN-3B 260 00150 1 h 
he 16 { N-2A 00275 - 00159 2 1 N-2B O03) 208, 2 38 
’ N-3A 00208 00118 1 40 N 3B 00270 001K 1 58 
PEA 12 fs, UN GA - 90316 . 00179 | } 42 UN- 2B 405 - OO2A 2 14 
; L  UN-BA 10230 | 00133 1 Woof UNS | O30) GOT 1 39 
24 16 { ViN-2A W274 - 00159 2 1 UN-2B OED, . 12OR 2 3K 
: UN-3A 020% OLS 1 30 UN-3B aay ai) NOLEB 1 59 
2iKe 1" { N-2A - 0875 00159 2 1 N-2B O08 fH) 0208 2 oH 
N-3A 00205 - OO1IR 1 30 N-2B 00270 O01 ] £9 
') UNG-IA 00774 | - 00447 1 2h UNC AB 01010 00584 1 51 
244 4 4 UNC-2A 00520 00300 0 57 UNC-2B OONTS 00590 } i 
‘lL UNC-3A 00890 | 00225 0 43 UNC-3B 00505 N22 0 46 
244 8 i{ N-2A 1410 } OZ37 1 36 N21 O05) 00308, 1 AF 
| | N-3A 00305 00176 1 7 N 3p 00400 0231 1 2s 
M4 12 i{ UN -2A 00310 00178 } 42 UN-2B 00405 00281 | 8 4 
: Wo OUN-3A 00280 0018 1 oT UN-aB 00300 00173 1 30 
tg in (UN BA 75} a9 2 1 UN-28 00300 00/206 2 BM 
ee 1ooOTEN-34 N25 00118 1 20 UN-5B WMZTO OSG i Ny 
244 1" if UN 2A 00810 00170 1 42 UN-28 OO405 00234 2 14 
WOUN-RA 00230 00183 1 16 UN-30 00300 OTS 1 ay 
234 18 { UN 2A  ONTA 00159 2 1 UN-213 06360 00208 2 38 
UN SA 00205 OLS i 40 UN 3B 00270 00156 1 59 
H UNC IA . 00790 O04 1 yal UNC-AIB 1080 OOF { a4 
34 4 UNG 2A 5%, 00805 0 5S UNC.28 00685 003805  y 41 Wb 
i} UNG 3A _ 00395, Syst 0 44 UNG 3B 00515 oT | 8 un 
2; a ‘f N2A O04 AAD if $1 N-21 HO USS > a rr | fy) 
"s "ft ON A , O0310 0017 1 8 N 3B O05 00254 1 Pa 
i 
234 we of UN 2A 00310 arb) 1 42 UN-215 ANS 1234 2 14 
4! “ 1) TIN 8A 00230 00133 1 16 UN-48 00806 OTR J Ri) 
2% 18 i UN 2A 00275 00189 Z 1) UN eh 00360 020% 2 oH 
‘ * i) UIN-3A 00205 OOF 1H 1 30 UN aB 00270 OLE 1 he 
2H yw J | (US 2A 00815 MERZ 1 “4 UN- 3B 00410 00257 2 1 
VON 3A ORB | 00186 1 is UN aB OOS1G ONTA 1 42 
2h 1" { UN 2A 00280 OB 2 4 UN-2B 00365 00211 2 40 
"YOUN BA 210 Oe! 1 Be UN 3B AWTS RL) 2 1 
i UNG IA OOK OAS 1 Pa UNC-B OAS OOS 1 fh 
3 4° UNC! 2A OSA 0080 0 hou UNC 2B OGG5 20407 1 WG 
‘) UNGSBA "99400 “00731 0 44 UNC 3B a1) “on800 0 7 
4 Fi I N 2A 12h 2A 1 34 N 2B OO55E 00820 2 2 
" NSA 00820 001K 1 10 N 3 0415 00240 i al 
3 yw if UN 2A 00815 OER J 44 UN-28 00410 00247 2 15 
‘ i UN BA 00285 00136 i 15 UN 3B 00210 OO 1 42 
3 we UN 2A 00280 O02 2 8 UN 2H 0865 M0254 Z 4 
: OUN-3A 00210 00124 ! a” UN 3H O04 SOO1 2 1 
‘Me wy if UN as 00815 OO1RZ 1 44 UN 25 OOATO 0287 Z 45 
as YOUN BA 0035 | DOSE 1 is UN 3H 003 t0 ANTS 1 42 
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Designation 


Threads 


nba 


Thread 
symbol 


UN-24 
UN-3A 
UNC-IA 
UNC-2A 
UNC-3A 
N-2A 
N-3A 
UN-2A 
UN-3A 
UN-2A 
UN-3A 


UN-2A 


UN-2A 
UN-SA 


UN-2A4 
UN-3A 
UN-2A 
IIN-3A 
UN-2A 
UN-3A 


screw threads—Continued 


External 


Half of pitch 
diameter 
tolerance 


2 M9324 
2 OO245 


- 0204 
00220 
- 00470 
- 00455 
2 003245 
OAS 
205 
O22 
00475 
OOS) 


- 00335 
OQ 
OOGD5 
2MNZ25 
«484 
~ O86) 
00335 
ORT) 
00305 
- 09225 


00400 
- 00805 


Equiv. devi- 


ation in 
lead 


- OO196, 


“00208 


 OOLNS 
00144 
- OO176 
00180 
OOZRD 
AO 208 
- ON193 
00144 
UOTE 

00130 


- ONZKA 
00211 


Equly, devi 
ation in hnlf- 


angle 


a 
3 


PR i De AD 


ek eS ee ee ite et 


ee ek ND ae te et eet dt tt St et 


ret RS en ee 


Internal 
Thread Half of pitch Equiv. devi. Equiv. devi- 
symbol dlamtietoy ation tn ation tn half. 
tolerance lead angle 
7 8 9 10 

in. in. deg min 
IN-2B 0. 00365 0.90211 2 40 
UN-3B 00275 - 00159 2 ! 
UNC-1B . D108 - 00612 1 S7 
UNC-2B 705 - 00407 1 18 
UNC-3H . OD520 OOO 4 &8 
N-2B 00805 - NRA 2 4 
N -3B « OH 20 - 00242 1 32 
UN-2B . OOF10 - 00237 2 15 
UN-30 . 00310 . 00179 1 42 
UN-2B . 00205 00211 2 40 
UN-3B - 00275 . 00150 2 i] 
UN-2B 00420 «00242 2 19 
UN-33B - 00315 - 00182 1 44 
UN-2R 00875 . 00217 2 45 
UN-3B 00280 . 00142 2 3 
UNC-1K O1O75 00623 1 58 
UNC-2h 00715 O48 1 WW 
UNC-3B OG ONB12 9 a 
N-2B .OOATS MA42 2 t 
N-38 . 00430 00248 1 3h 
UN-2B . OHA 00242 2 in 
UN-3B 00514 OO182 1 44 
UN-23B . 00375 00217 2 chy 
UN-3B . 0280 . 00182 2 oo) 
UN-2H . 00420 (10242 2 19 
UN-3B . 00315 - OOIRZ 1 44 
UN-2B 00375 002457 2 4h 
UN-3B 260 W162 2 3 
UNC-1B . 01000 . OO620 2 0 
UNC-2B 00725 O40 1 v9) 
UNC. 3B OOF 00314 1 0 
N- 27  OOERS 00888 2 y 
N-3B . 00140 ZA 1 37 
TIN-2B - 00420 - UN242 2 att] 
UN-3B 00415 - 00182 1 44 
UN- 2B 0875 W217 2 4h 
UN 4B 0070 -ON162 | 2 4 
UN- 2h 425 00245 ed a 
UN-3H O40) MRA 1 fi 
UN- 2K 00320 ON219 2 47 
UN -3B 00285 OOTIS 2 4 
UNC-1B 01104 (NERS H 2 2 
UNC-215 ON7S8S AMS 1 a“ 
TNC-3h - O0655 - 00320 1 1 
N 26 0050 - OO844 2 ll 
N-dB O04 - OZAT | 1 Bil 
UN-25 . 00425 244 2 a 
UN-3B 00220 OOTRS 1 4h 
UN 2B 00580 A210 2 47 
UN-3B ORK, OOS 2 h 
N-25 00605 - 00349 2 3 
Ww 3h LOOT mC Sy EE) 1 oy 
UN-20 00424 024A < a 
UN-38B . ON 820 OO1RS J 46 
TiN- 2B . OTR . 219 2 47 
WN-3B 0078K4 0016S 2 5 
N-28 . OOG1O OED 2 4 
N 38h - OOF) . ONE { 4j 
UN-2H - MAZA NAG 2 a 
UN 3B - OBA) OOTRS 1 4G 
TN- 25 . 00380 . 00219 2 ? 
UN 3b .OOZKA . OOFHS 2 a 
N -2H OG  ONBSR 2 1h 
N-sB - 00465 + 268 1 42 
UN 2H OATH We) 2 Psi 
UN-3K . O0580 OOS ] a 
UN 2H ANS . (H22K 2 54 
UN-4B .O0204 ONTO Zz 1 
N-25 00680 OA 2 W 
N 3h «00470 (271 } 45 
UN -21 OOS 251 2 2 
UN 3h 00330 Ona 1 49 

TN-2B 008% » O1Z2H 2 5 

UN 8b | KZN O70 a 10 
N-2B dH 00685 00887 Z wm 
N-3H AMATA 00274 1 44 


ou 
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Designation External Tntornal 
| 
Threads Thread Halfof pitch | Equiv. devi- | Equiv. devi- Thread Half of pitch | Equiv. davi- Equiv, davi- 
Size per symbol diameter ation in ation in half- symbol diameter ation in ation in hulf- 
inch tolerance lead angle tolerance load angle 

1 2 3 4 & 6 7 8 9 10 

No. in, in. in. deg =smin in, | i deg min 
5% 7 UN-2A 0.00335 0. 00193 i fi UN-2B D. 00435 9, 00251 
UN-3A -00250 00144 1 22 UN-3B - 00331 00191 1 40 
5M 16 TIN-2A4 - 00305 00176 2 14 UN-2B - 00395 2 M 
UN-3A «00225 00130 1 39 N-3B . 00295 00170 2 10 
544 8 N-2A - 00495 00286 1 49 N-2B . 00645 00372 2 22 
e N-34 «90370 00214 1 ) | N-3B - 00485 00280 1 47 
5% 12 { UN-2A «00335 OOL93 1 61 UN-2n 00435 M25t 2 23 
UN-3A - 00250 00144 J 22 UN-3B 00330 ON191 1 49 
534 16 UN-24 - 00305 00176 2 14 UN-2B 003R5 00228 2 5A 
UN-3A - 00225 - 00130 1 39 UN-3B 00205 00170 2 10 
bH 8 N-2A . 00500 «00289 1 0 N-2B 00850 00375 2 23 
N-3A . 00375 - 00217 1 22 N-3B 00490 3 t 48 
& 12 UN-~2A 00945 . 00199 1 5A UN-2B 00450 00260 2 2 
3% UN-~3A OY) 00150 1 26 UN-3B 00335 00193 1 51 
5H 16 TIN~2A , 00310 00179 2 is UN-23B 00405 00234 2 53 
UN-3A 00235 00136 1 43 UN~3B 00305 00176 2 14 
8 N-2A - 00510 00204 1 $2 N-2B QOE6O 00381 2 25 
N-3A - 00380 00219 1 24 N-3B 00495 00286 1 49 
12 UN-2A , 00345 00199 1 54 UN-2B 00459 00280 2 2B 
UN-3A . 00 00150 1 26 UN-3B 00338 0193 1 51 
6 16 { UN-2A 310 00178 2 UN-2B 00408 00234 2 (6B 
UN-3A . 00236 00136 1 43 UN-3B 00305 0176 2 14 
I \ 
é ee : 
7. LIMITS OF SIZE OF GAGES The limits of size of W truncated thread setting 


1 : , plug gages, and of both W and X basic-crest 
The limits of size of plain and thread gages thread setting plug gages, are presented in table 
applicable to the standard series of Unified and }]J.13 ar as indicated in the footnotes to table 


American screw threads are presented in table ]1J113. These limits are developed in accordance 


TIY.12. In this table X tolerances are applied to with the requirements for gages and gaging stated 
thread gages and Z tolerances to plain gages. in section VI, p. 107. 
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Tanne LiL.13.—Selling pluy gages, Unified and American screw threads 


W trunented setting plugs Basic-erest setting plugs 
Nominal Plug for Qo” | Plug for ‘Not go” Major diamotor 
size and Series ao as ae eeneere Sis Sipe ct see Siac toh 
threads | designa- | Class | ; { 
perinch tion Major diameter Major diameter Viteh diameter Got Notgo? 
aon BA Pitch seek mad boas eotondcs 5 =e fea cat 
eee 4 diameter H acini. Boe las 
Trun- Full Trin. Full vb pital W tol. X tel. W tol- X tol- 
eated cated wage gage erTance erance erance erance 
1 2 3 4 5 6 7 | R 9 19 MA 118 12A 2B 
in, in. in. in. in. in, dn, in. tn, in. in, 
ZA 0.0014 0.0595 Q, 0514 0.0550 0. 0584 6.041% 0.0496 0.0595 0, 0505 0.0584 (1. 1584 
‘ . 0558 0598 O53 20047 O587 O47 049A 0598 -OF9R -O5R7 O87 
0-80 NF 3A "O5668 0600 O519 0560 Of04 -O50t 20506 oon 0600 . 0A 20808 
- O58 . 0605 O418 0547 O507 0807 O85 0605 0503 0587 ~O597 
2A - 0684 0724 . 0623 . 0673 OUT OOS UL eSy O72 - 972 OPT LO717 
G4 NC 681 0727 G22  ONGS O720 OG 602 0727 “0728 ‘apr ‘ort 
1-64 : 3A (690 .O7Y) 1629 ~0b82 0728 0014 0614 0730 0730 0728 LOTR 
0687 . 0733 . 0628 067 -0731 0615 0613 O73 07384 JO781 ,O732 
2A ORT 0794 OGR4 | O875 OT15 0615 0615 LOT 0724 0715 0718 
as NF O84 0727 . 33 0872 | 2 O71K 16 O14 OT2T OFT LO7IS O78 
1-72 3A “UH93 S030 O640 OB86 0726 0626 M26 0780 0730 7B 0726 
. ONO -0733 . 0639 UBS3 | - 0729 . 0627 20525 0733 . 9733 O729 0720 
2A OKO O8F4 -UT3N O74 | - 0850 LOTT 0717 J ORS4 O84 OSD 0850 
0807 .0M57 0837 | O07 0853 .OT1R TG /O85T UNAS 0853 O84 
2-8G NC BA JOST6 0860 O74 | Sosa | O80 | OF 2K JON . ON60 ORDO 0X80 
teal oe 0818 | 0883 0743 0802 OS6S | 60729 . OR63 O64 0863, ONG 
2A O81 j LONE 20753 | 0801 20847 73S . ORK4 « OK54 0847 - 0847 
2-6 NF OS 11 «O8A7 SO752 | 0708 0850 O74 O87 - ONAY O80 O%F 
OA SA Pal set) .OR60 ~U759 | -US8)2 ~ ORSS 0744 . O60 0880 . USER SORSS 
ON17 868 20758 0809 O86) 0745 . 0863 URGE UNG ORG 
2A 0934 9K | AIAN 20815 CURT | O85 . O83 O9R3 OST .O98T 
3-48 NC O93) . OUSF 0447 «O92 - (4 0826 . OOR6 ON? O84 . OO8K 
: ‘ 3A 2004 _ OSI9O OSES 092% 9990 XS 000 000 G90 0990 
1 | GEM OOO ORAL! Ozh 1 OYYS 0839 ONS | UH 0995 Oe 
} 
| QA HUB . O08 0867 2922 -UUTK | Osh 45, . AOKR » OO83 «OOTR . OTS, 
8-56 NF 0986 9X6 OR BF .OULd Oat | M46, «Omid ACH . OO8T 0081 0952 
oe 3A O06 0900 B74 0435 0990 0858 OSE . OK) O90 8000 (00 
OS 0003 - 0X73  OWSZ = OVES | UK5Y OK57 - ONS . O94 .Ogod (ni94 
| 2A 21a La? 0980 21088 -Vil2s Oh s1tl2 | WNT? 211n2 Wn 
440 NG 210K ~ HLS OW . pos als | 0024 JY5 116 Is Slit 
| Nhe RA yond .120 A058 OAT ~1120 | O39 0939 120 1120 P40) Lay 
l | . 10bd | a its3 «57 . 1044 whl 0010 098s 2 2823 - 1424 1123 124 
YA 1064 | 1113 0974 Wd} THO /9h4 re) yas | Anta .Vni0 WG 
4-48 NE 161 | 116 0077 14d TNS 20955 00h! ait) NT TLS 1114 
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2A LSA | - 1242 . Lop . 16S ~te4e ~ Wed OSA 1242 1242 | reer 21242 
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ar kay 3A 04 Ven 21088 21177 oe Pee) .1aiy lid 1250 12tay Ped) a as} 
i 111 21258 +1087 «ALA 1263 1070 1068 12h 12a «1253 a heot 
f 2A 1 21248 - 1005 11S 21240 24070 1070 143 wan 
A4 NEP Lila | Js246 et L21nS 1243 | 1071 _ lose 1247 1244 
ss ‘ oA HY 1250 2102 | vtisp | 21 1043 | LTO} J) | ey 
sR 1263 Mal! mae) . 1253 2 host . Wad Ad s) Ww54 
wh 21807 + _aTZ 216g Pi 21372 ay Jr | Bred rave | W722 
" \ AaB 21d7h . 1 bS sas JVA78 142 - 40 \ STF M75 1377 
S82 NC 3A Ts "1360 ‘177 wit | san TSG DIG “1SSU Las 13m 
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bare “W643 “W648 14th v 1414 145 i613 | HAS 
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See fogtnotes at end of table, 
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TABLE III,13.—Setting plug gages, Unified and American screw threada—Continued 


Nominal 
aiz6 and 
threads 
perlinch | 


12-24 
12-28 


12-32 


Y-B 


He-%A 
S032 


36-16 


3h-24 


Held 


a 


Hie-® 


Serles 
designa- 
tion 


to 


NC 


NE 


NEF 


UNC 


UNF 


NEF 


UNC 


UNF 


NEF 


UNC 


UNF 


NEF 


UNG 


UNF 


Class 


W trunented setting plugs 


Plug for Go" 
Major diameter 
Trun- Fall 
cuted 
4 & 
< tn, 
. 0, 2150 
$ . 2nsé 
4 . 2166 
a } 2216S | 
: : . 2180 
; 22145 
at . 2160 
. A ~ 2105 
ts 22151 | 
» BOK . 2154 
. ay . 2180 
. 20s , 2163 | 
. 2ARG | 
2 2a 244 
3 ! » 2489 
ok «2404 
» 2E 
/H05 | 2508 
i 
2419 | 2400 
SE as . 2495 
. 219 . 2490 
2414 + 2495 
229 . 2500 
tA 2005 
249K 
2420 | 
2435 
As2 
. O16 Bhs 
wit SIR 
016 ~ 3113 
3011 ~ SLs 
3028 23125 
923 3130 
- 35 ~oll4 
» $030 .38 
« 085 SIVA 
. 3039 .3lid 
. HOG «A125 
. S041 . 313) 
8056 ols 
. WAT + alik 
. 5000 3125 
+ 8057 AnD 3) 
1 
| 3652 .OT8T 
36% . 3743 
3OR2 . S737 
13625 3748 | 
. OAK «47 
- 59 . 3766 
. SBD «3739 
. BABA . 3744 
~ a0 sarod 
BOE . 9744 
_ 3671 (oT 
» BYE » 3755 
~ HTS ~ d740 
« 8472 8745 
. BOR 37 
- B82 $753 
426 4A 
~ 4240 ASOT 
«4248 «AQT 
- 4240 «4367 
et) 4a7h 
. 4254 FARE 
‘ A212 Bay 
«4267 AMET 
+4272 + FA62 
4207 . 467 
ARE 4375 
- 4280 - 4390 


See footnotes at end of table. 
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Tasie-crest setting plugs 


Plug for “Not go” Major diameter 
pare i 
aa Major diameter Pitch diameter Qo! Notgo! 
teh 
diameter , ! 
Trun- Fall Pol Pinus tals W tol- X tol- W tol X tol- 
vated tage a érance erance erunce erance 
6 | q7 8 9 10 1A MB 124 2B 
in, in. in. in, tn. in. in, in. in, 

0. 1870 0. 2025 0, 2150 0. 1845 0. 1845 0. 2150 0. 2156 Q. 2150 0. 2156 
. 1A78 2M 2 2145 1R46 1 1844 22155 . 2155 22155 . 2155 
. 1889 . MAB 22180 1863 « 1865 . 21H) . 2160 + 21) . 2150 
» 1888 - 238 . 2165 » L864 . 1862 . 2165 « 2165 . 2165 « 2165 

1918 2041 221g «1886 » TRR6 2160 2150 1 21h) «2150 
1917 . 2036 ped 9 1497 » 1888 21! . 2155 ~ 2743 ~2lbd 
~ 128 ~DEd 22166 1904 . 0s . 2760 . 2160 . 2100 ~ 2160 
, 1027 . 2054 . 2165 . 1905 «1903 - 2165 . 2165 2105 2165 
1048 . 2052 .21At 1917 THT? asi ~ 2141 .2151 . 2151 
HH? » 249 Jha 1B ~ 1816 . 214 i . 2156 2i54 2 2156 
. 157 . 2068 . 210 » hous » 1938 . 2160 - 2160 . 2160 . 2160 
- 1956 . 2065 . 2183 «1994 » 1932 . 2163 { « 2166 2 2183 . 2165 
SRC 2324 » 2483 . 2108 + 2108 . 2480 . ABD « 2483 . ARS 
2163 . Zale . 248K . 2100 2107 AA . 2404 «2488 . S488 
2104 - o044 . 2445 2127 . 2427 . 2480 . 2489 . 2480 . 2480 
2163 . 2330 2th f  2TUR + 2926 . 244 . 2404 2404 204 
22175 . 2364 ~ 20K) i ~ ANAT . 2147 . 2M) . 2MX) 250 . 250 
‘2174 edb 2505 | . 2148 . 2146 205 . 2505 + 2605 « 2505 
2 2258 » 23863 Ae » 2208 . 2208 . AW) . 24 » 2476 ~ 2476 
. 2247 . 2358 . 2th] 2 2200 27 2405 . 2405 - 81 » 2481 
« 225% 2360 2400 O00 2225 . 2400 2490 . 2400 . 1480 
~ 2257 . 2876 . 2404 . 2228 2A . 2405 « 2405 » 2405 . 2495 
. 2268 . 2308 2 2K) . 2248 6 2248 2 2500 . 25K) « 2D . 2600 
. 2267 | . 2303 » 2505 , 2244 « 2242 . 2505 . 2505 205 2505 
. 2247 209 SAAN 2288 2h . 2400 » 240K) | « 24H | , 2489 
- 24h \ 22307 I . 2hted 2 22K » 224 . 240d . 494 « PAN2 | - 2404 
2 27 . 2A08 . 2500) 2273 . 2273 . 2500 . 2600 OK) . 2500 
- 2206 05 «25083 . ead - 2272 . 2503 . 2505 | 2 2503 . 2505 
» 2TK2 2032 . 8108 «20 . 2601 -81h3 - 4118 3108 -olfs 
. 2751 . 2927 Ou . 2602 . 2600 . 4118 231s hla «8h13 
. 2752 + 2053 BLL | «2712 + 2712 .3hid ais 213 ~31l3 
21 « 218 . dlls ~ 2713 271 S118 ~ SHB Os WOES 
76h . 2975 Ole 2734 + 2734 O25 «3125 -3ias $125 
- 2763 . 2070 . 3130 . 2736 . 2738 . 3130 810 . 8180 - $130 
» BAB . 206R a1) Ue » STKE od wold . 3100 3100 
. RAZ . 2005 o BIAS . 2TRY - 287 281d 311g ~ d105 - S106 
. 243 » 2086 blld ROG » 2ah) 34 314 - alld oll 
+» BAQ . 2081 , aly 2 OMT « SH .8uiy SHG 31g «3hg 
» B04 . 8007 3125 . M27 » 2427 31a oleh 3125 2 dt25 
- 2863 - 8002 . 3130 « BN » B20 - 9130 | . 3130 sl o1d0 
. 2012 O05 ~B1i4 . T3880 » esa) atts OHA .3lt4 8114 
2011 A012 OT . 2a a7 a Beal ~ 3120 Sl? dito 
- 2022 dOFE . 8125 . 2B . 2408 2 d125 231s oe ei) j ~812h 
2021 - O30 . $128 | . 2809 « 2807 . 3128 . 3130 . 8128 «1a9 
333) . 537 . 3735 . SQF A Baty . 8737 8737 » 735 2 O78h 
3330 3581 . 3741 . $267 - A265 . 37438 13743 .d74t dra 
3331 SaaS, .a7aT S287 3287 4737 . 8737 8737 S737 
» A380 ~ b552 8743, 1 B2RK, - SAH 3743 8745 3743 743 
a4 - GOK Arr) JddT1 asi aT . STi . A760 Arie tl 
6348 - 3576 . S786 . 3312 - 3310 «87865 Pit) . 3758 37H 
HOS . dont «8724 S41] 3411 3739 - A789 . 9724 2 872A 
- MRT - AS86 ~b72U S12 suit STAs ~STd4 3720 . d7 2h 
0468 . 3610 «STH | aos) 3440 Ta 2 OTbO . B7SR . £739 
S187 JMS «3744 a san . 3744 ~ odd 8744 | «744 
. 8470 3630 87K) Ap ate 0) 040 STM oT) 370 37 
- OATH - S026 . 3755 S451 444) . 3758 athe . 8755 b7OG 
2 d5a7 ~ HAR .O7ae . 8508 SHS ~O74G «3T40 ~ 7387 ~ ATT 
3436 . S65 . S740 AAO 4502 .a743 Oth . 3740 «A743 
WH? S057 470) Bh22 8522 La STH) 870 3750 
. 3546 . A a768 3523 3521 OTs » O7Th6 S768 . 3785 
Wand X tolerances | Wand X tolerances 
« SAITO 4135 28201 S820) 0. 4361 0. 4861 
. OHA 4120 1 88275 RDB 4367 . 48ti7 
» AkN70 4149 1. BRA BAO) Adil ayil 
SRO ATES J OMALS » ANDRA AMT 4467 
. SOHO 41a ORT SATAY A Aah «476 
890 aime OATS | BN740i 4381 AGH 
. 4037 4102 | arch) 2dOTK 24602 «4 
« 4036 q1&7 | . S76 . 4974 «4867 2 455 
. 4087 24212 ACH mS thy - 442 2AM? 
MS ADT Sum itd ANAT 467 
HQ 4235 4010 » 4010 WASTE » 4375 
- 4049 4221 . 4020 » 4018 - 4380 - 4380) 


Tanne ULES. Setting plag gages, Unified and American aerew tireads- Continued 


! W troneated setting phigs 
Metne nn eee - — --— a ne a ies or Aa 
minal | Plu for "Go" Plug for “Not po” Majot diameter 
size ane Series ces- Se eS Ae eh ee co nae aes = Pee Ss reed Rieke ene eee 
threads per) ination Class j ip a: 
inch Major diameter Major diameter Pitch diameter Gol Not go2 
easiest tessa tur caution ce Soest well eS ee fee! i = neers ee 
: : ameter : { oe: i. a : . 
Trineated Full Trineated Fall Plus toler- ) Minus toler-|) Wand X Woand X 
Bhee gage ance gave | tolerances toleranees 
| | + F  -- |---| oo —— — y we 
1 
1 2 3 4 5 6 7 8 9 W il 12 
Peper eel ord ne ee eee) aeeny es ee eee at ——)- wetees Ss ee 
in. in. in, in, in. ; in. in. 
aA 0. 4203 0. 4132 0.4251 | 0.4304 0. 4098 0. 4098 0.4364 
fan 428% LA Ati 445g inh 4095 380 
lk a-? J ie fe 
How | UNET 3A 4301 “4143 “471 “4a7e cae | “aun 4RT5 
«4200 Ale 4286 . 4480 i 47: L4lls . 4880 20 
a! LARS 4084 244480 ATs meting) | 43800 . 4389 44 ded 
44-12 N 4nth 240 ALA ~4T44 249900 F . 48905 HANTS ae tut) qu 
a 3A 4871! Lt 244800 Eo . oo) .4itvo - 44000 SARK) SUKI 
| 4805 . 8006 A478 ATA HONG, 241205 ANTS FONG A086 
TA 2 Akh | 485 2 Ads50 aT! “4e4n .4dtia Jato 2 ANS 
; i ASST Aon a eSSH 2ATIN | duu 40125 | .44ns Lana 
2A 4X03 1 24985 2 ASSO 4764 ft : aay akan) 241350 AUIS : : 
M13 UNC Lanaz | aunt AISRS | cr oa SACBHN | 41854 Ag} Agal 
3A JANES pre bt)0) 2 TRIN | . A 244630 | Aan | / 8000 OK 
4872 » AKG F495 OOK | .44Gth SALBLS ed 1) 2006 
| | 
1A 4087 | A862 | LABOR 450M 4987 | 
- 42 4861 ae rt JAsuP 24002 | 
on | 2A H .AON7 : ann in 1 . AUNT 
a a ang ‘att tp yin lants | “agar | 
iJ 3A AMO | 200 AGT . AHH i Aj F aif 
«Ag05 AOS yi : . BS 4hed Ante WS POS 
I 
t 
{ 2A £4918 4690 : | 4875 ea4unn | 4720 4720 Ase | Aas 
oho Says 41g A004 5 4870 ein 4721 240 Ang | ont 
be-2s | UNEP | 3A *4a20 att) 1478 4Nu5 “sang | “4740 “470 aK  soo0 
i | 4324 | “BOS ‘4767 | -4ain) | SOKA ‘474i 14730 B00 | S08 
i } 
1A BARD . 8009 mM | ASA Janna | 21990 cre Lnean | 
H 28474 | 56S F064 5815 .o615 Ae ted AAR 25014 | 
2A FARO | APO , nae . 8609 SG AOL feo 
ry = 1 oar . . £ . . . 
$1612 UNC ‘RATA "ROIS af “RSL | “BGS ROS lMily ans | 
3A 8406 Abus 2 AOS 250i AGH WiGAS JAMS AH | 
ido LBA AAO » 503 TAT ang | 03) 
1A JHA itll i | mat A 9 fad J fEs2o 2 Also fil 
it ae) cnt ined | MIs | mat) “AINSS LAlanA midi 
: 2 dE winnd ASG mciie ed) SOY ann! 
He-18 | UNF aarr : “td “AGE miss | “nalti 
BA BK JOD Apa 0) | AT JAS ! ahs 
mesHy 25) mrt.) A262 . oTGA Aba mynd ef) 2 ab0 : 
‘ | 
2A aEKE| 3 J O8420 TASB JFGTS haan f \ Ana 
OF e eaten 680 ait] . 63405 EATS LAGI | 
6-24 NEF BA 2 BONG | htt 53540 Lah Ars 
| ASA 5630 . ASIN) i 
1A .tnu7 | 6234 BO LBO5 
Hah | 0240 mats bed . ! 
e ok, anT z td 
5-11 UNC | en | “atte Z| 
BA 61 ! 25600 y \ 
\ | LHIO7 i 2 LES .5621 i 
| 2A 6105 : Ano: eared SHY ; 
e000 J aaO4 JAA | M37 
Hrd N ) SA PL ‘ are Ling t sha | 
'l .o1ls af ANS HO | BUY 
{ 1 
1A aa Hn: O22 J SS050 panty | 
: DENTS! Saou: GQ27 | Lents | LAs0ns | 
TE 2A : : JMU | may J 5S2N0 | 
54-18 UNF ! AMT! LOGS E hi j ENR ; 
SA { HNO | ‘ ! 
OSNTO CARD | ah i 
» ! 
H ZA ' mee iviel J GUT ‘ | 
cae y Bra 1 
56-24 NEF 3A ' a7! “nye horas | 
\ TT Jbl i SS | 
| 2A ! OS | i he 6804 { 
4 31h Habe! tabs 
Kole N 3 ; nas | ene init | | 
O74 mae | GGAM AxMT | i 
i 
{ sae ‘ een | 6782 | ONG | INES 
a LATS OSES 600 . T rests! 1 i Pit eae 
Mod NEE SA rat ‘(is “arhd rere “EATEN | wre | 
| 67H ORK 6740 . C80 L657 | ON725 | _ ENKU 


See footnotes at end of table. 
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Tanue T11.13.--Setting plug gages, Unified and American screw threads— Continued 


— - = = ————— ST 
W truncated setting plugs | Baste-crest setting plugs 
fe en yes = See eel ae | — ae 
Nomitat : Plug far “Go” | Plug for “Not go” Major diameter 
size and Series deg- 2 ot: = a 
threads per] ignation Cluss 
inch Major diameter Wins Mnjor dlameter Pitch diameter Go! | Nut go 
nore an itelt di- ue estes . peptic oi 
! anteler t | ! 
Truncated | Fault Troneated | Full Mins toler- | Minus toler-.  Woand X | Wand X 
Alice gage ahee sage tolerances | tolerances 
Se ce tad | pettecss Evers 
1 2 | 3 4 6 6 | 7 | 8 9 jw | mn | 12 
: fl h ; a pote Tash ney Mt Cate GIE ake’ RP panes Str age 
in. | in in. | | in ! 
dA fab 0 O.TiTT | ! 1). TAS2 
‘ a TITL | | Jain | 
ave vey LP BA 2 a T7208 1 ane) 
34-10 UNG i | 6 F200 | : 5 | : TASS i 
3A Taw t 27280 ENG N08 2 ren 
2 T348 zs e1) { . GS0N GN TG | 
| 2A L734 TES Han LONST | LNST 7x3 | 
ee 2 TUES Goto JESU Ff J OSSS Tina t 
H-12 N $A TAT i \ H HOES bus | H 
syns | | | 690; LOI5 Tt 
tA 278s . Tut ‘é 
‘“ . TAUB, 
4-18 | UNE vA pes rit 
3A wey, TOR é 
A TUS 
| QA 7297 | ; } 1 TANT 
pen ate 7802 5 : ati 
Hat NE jm matt ve | LTM20 | 17a) 
27405 art) 7S 7h05 
QA SIDS Sis | J RLON, 
osu Siu 
1444-19 U : . . 
hela x 3A 1x25 | S12 “ni2h 
ssl H 4 ‘ HIME! 
H | 
! \ 2A | anys, | S110 l L754 7853 SHO LALO 
Wants 74Uy OSHS | THR JS STG 
Mo-l6 UN | 3A 8020 TRIS Fes TSd2K LMI 
tO LSI | Arirsy | JSISL S13! 
' 
| 2A 822 SHI2 T7870 | T7308 2 THO STE2 S12 
or aera de Ae 2 TISSS rtd x If SUT SIT 
ig 5 : ' 
fis-20 | UNIEEK | 34 sats iste? "pNnt | | erin arith ath 
| . ROGO S130 27 FOSS 2 FrOs5 Perrin) BSD 
1A eral SOK 2 RGU Told 
: MTN "57 TXYSS LTH | 
QA NTS 0g raat Pad To 
36s 3 ' 
36-9 UNG WATS N07 Pia’ Pall H ri hed | 
BA JATAD Js a Sib2 i rsd 
| i ARTAT 2 oh TUN 
| 
2A ANTS JRIGD H LSL3T 
STs sian SIaA 
24--)4 ave Pare . 5 
HV y 3A Sara | “sin In 
ONPAt 207 | | SIG 
Cc oA J8Tat : rai) ! i SISO 
2STiU 26S | jl ool rd 
ew 2A S2ru | S216 
24. 1 0 i! i * * 
We UNF Rar | Paty 
Wo osa Tati | aeaid 
i LSZxd | 8213 
2A HOI Jeu NTRS 
tA Pree! wae S41 
2G . 
16-16 UN 3A 2XO1S ute te 
[HE39 err | : T875h 
| 
{ 2A LAHAT JXS120 MTRT JH737 
i a HBS2 1 2stins | JRT 4? BTA 
I, ony | : fy 
te 20 UNE! | 3A ‘goa ! RSMO ear) KANT) | AEAYitf) 
. BONS MISS HThh AE Stay) Peettin) 
\ 
2A : 1 wns. | Hn useing 
ae, qe , LSRIS | > ATES (abe$ 
Mp - } aay) ‘ 
A UNS at SHA Tash | “aru ‘aaTs 
i W240 J aSgZ JK7a1 in| 
{ 2A W2ah | Pa a : NE; 
erty : RO | hi tt ae 
Mie 16 UN | 3A atten ; j 
i LT | RUG 
: aa vel FANE : rt) RUD 
5 rope! A dat MTZ) usd | 
AG WA) UNEI i BA U2NS “eK mipay eeoied | “Quin 
! 2x0 |  WOARS 022i AWN WES 


Nee foofiotes at end of table. 
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YVasuH I1I13.—Setting plug gages, Unified and American screw threadsa—Continued 


—— = ——— — enna ee Seapeal pies eon ne are — = ——_ Saat 
W truncated setting plugs Baste-crest setting plugs 
ons aa Plug for “tio” Piug for “Not go"* Major dlemeter 
size an leries des- Be ees pane fe . 
threads per| ignation Class 
inch Major diamete: oe Major diameter Pitch dimseter Gol Not go? 
I ie 8 as ee. 4ttch dl- ee Es 623.5 eden H eo 
j wneter | { 
Trumeated | Fatt Truncated Full Tus toler- | Minus toler-| Wand & W and X 
| SNCO Bage ance gaye tolerances tolerances 
ok = parca fees ae aa ee hg ects |-——_—————; a arey 
1 2 | 3 | 4 5 | 6 8 ) 10 11 12 
ieee Senees Kan eeerrent aan ees eee : eee eis. 
| in, in. tn. in. in. tn. in, in, 
WoOYA 0. 9809 0.9985 0. 0168 | 0, Gus 0, 9067 6. 9067 0. G9RD 0. OUKO 
- G82 WU87 91s uEST E 9065 YaST ~ VORT 
vey 2A 09 99%) bs J HUSD | HOO . R980 a) 
1-8 UNC Ose HUST | alii ONT | .SK)08 . BURT AIST 
3A URED | 1.0000 ONS union: 9137 7.0000 7. 0006 
9822 VAXH7 + »YLs6 7 1. 0007 +9135 1, 0007 1, 0007 
\p tA 9853 9982 9978 | 9358 . 9982 9078 
9988 GOS . OBSE GIBB 1s 
1-12 UNF | 2h .9ng2 | ay “om? WOK2 . $982 
i GURS, . GSS . 9380 ARS U8 
3A os71 1, 0n00 } 3 1, 0200 UALS 7. 9006 7. 0000 
{ USS 1.u006 5 | 1, CD08 413 1, 0009 1, 9008 
2A gssn 9985 9579 9800 - 9985 9520 . YOB5 OBS 
1-16 UN an74 9991 Q577 0794 yd 0577 | HET a1 
: 3A GHUA | Lgusu - O54 « V32K 1.000) Uh5T | 1 CAxK) 17.0000 
(859 | 1,0006 - 9592  HRP2 1, 0006 « 9555 1, x6 1, 0006 
2A IRB YOR O6810 - M832 . FORE OIRO 26180 96 9448 
4 UNEF | Pata | .9uul 2 WKOS W827 wt MOITS VOLES OL | - HA 
ean) UNE 3A laulu 1.9000 WO LU8S8 1,00 WG510 Hd 10 1 0000 1. 9000 
\ { 29405 1.0005 06736 ORE 1, 0005 16425 . 305 1.0005 1, W005 
i, QA 1.0478 1, 0608 1.0067 1.0371 1, 0F08 1.0010 1.0019 1.06 1. 0f08 
UN 1.0473 1.0614 4. 0066 1.0365 1.0634 1.0072 1.00% 1, 0614 1.0614 
Mala ; 3A 1.0406 1.0625 3.0044 1.0408 1, 0825 1.00452 1, 0042 1.0625 1.0625 
1, 0400 1.0681 1, 0082 1. 0897 1. 0631 1. O44 1. O40 1. 0631 1, 0631 
ry a 1 O55 To6tn | lus 5 THiS rae TAT 1 01n4 7.0010 1.0010 
how 1.0618 Loar Luin y 1. 1.018 VY O1N2 3.61 }.u018 
Mob UN w 1 0520 1.0625 1.0210 Lwin | 1.0525 ). 0182 1. 0142 1 O25 Yunis 
1.0514 1.065) 1.0217 1.0417 1. 0681 Tis 1.0180 1. 0681 1. 0631 
, 2A 1.0514 1,061) 1.025) 1.0444 1.061) 1. 02830 7.02030 1.0614 3.0611 
“TEE 1.0504 1,0616 1.02485 1.0430 sy 1.02045 V.02046 1.0616 1.0618 
{Hn-18 IEE SA 1, O52 10825 1.02640 atin 10075 1.0298) VAz2H0 10625 ¥ 0628 
1.0523 7. 060 1, 02625 1,464 1.0630 1.02205 1.02265 1.0630 1, 6630 
1A 1,.1040 1, 1228 3.93% 1. GRIN 1. 122k 19191 yO}e1 1.1228 1, 12% 
1. 10383 1.1235 1.0298 1.0405 1, 1285 1.193 V9.9 1.1235 1.4285 
UNG 2A 1.1010 1.1228 1.0300 1.0847 1.1238 1.0225 Ve 2H 1, 1228 1. 1228 
AT oF 1, 103% 1, 1235 1.01298 1.9840 3, 1244 1.0230 1.0220, 1.1235 1.1235 
2 4. 1962 1, 1250 1.0872 1, BxK7 1.125) 3.0268 1. 020% 1.280 1.1250 
1. 1055 1, 1257 1.0320 1. 0880 1 1257 0270 1.0266 1.1257 1.1267 
ZA 1 165% 1,229 3.0417 1.0849 1.32% 1.9348 7 934% 1,122 1 1220 
4.1051 i H 1 0415 1, ORx2 1.1238 1.034) 10346 1, bean 1.1256 
1}k & N 3A 1,079 | 1.124 1.043% 1.0027 1.125 1.0385, 1 0386 12%) y 1250 
1.1072 | 1.1257 1 0438 1.0u20 1. 1257 1.0344 D114 1, 1257 1 )287 
; oA srg 1 1282 1.9655 1.0062 1 ize | 1.0551 190) 3.1232 “1226 
| 1.1007 1. 12:6 1,.064a 1.008 4.1242 | FERN hayes 1 1234 1. 1242 
UNF 2A 1.113 J. 1252 3.460) 1. Org 1.1932 }. 1. (niST 1, 1242 | 1.1232 
dye We N 1.1007 1.128% 106s | 1. 0o8h 1 1284 1 120 11234 1. 1238 
BA ryt Ln 19 ee ltyad Ve 1 064 J 0n64 11250 1.1200) 
{ 3, 1116 132i 1.0707 | Loy 1.1255 1. UGK 1.0562 Ds) 1.1266 
' 
2A 1.1130 1.1735 paged | 1, FA) 1.1985 1.0779 | 1.9779 1.4255 1.1235 
k UN 4.1124 1.1941 1.0827 | 1.1044 1,124) 1.071 | 1.0777 ng) 1.1241 
V4 us | 3A Ui tids 1.125 1.0R44 1.17% 1.32%) 1.0807 1.0807 112 1, }25 
Vay 4. lene 1.0842 1.1972 1.12545 1. 0809 1,006 1, 1258 1, 1256 
aA 1.1139 2.1246 1 08750 1. 1660 1.1286 1. 082K 1 08780 1,146 1.1235 
; ¥ 1 1134 y.9201 ¥. OK735 1.1064 1241 3 aOw205, 1. 08265 124i 3.9241 
Th ts NE 3A 14s en LUss'a) 1 wos 1. 1250 1 085 1 OK830 ep ieD 1.125) 
: 1114s 7.1266 1.08475 1.1049 1 1. OAS 1, 04515 1.4255 1 1256 
2A 3.417%9 2 akhk me hie é 1.1620 J kn 1 12% 1.1250 1, USES 1. 1K58 
. 1.1723 1. 1RFA Vwi 1. det E } 12h} 1.1257 1 IKE 1.1804 
{Ko 2 UN 3A 1.1748 1 ists oe 1.1652 Lis Lie Vey 1. 1875 1 AKT 
1, 1740 1. 81 1 1252 1. 16 1, 1481 1. $203 1. }24y 1. $8 7, P88 
nA VSS 1. eho T1454 | ViVG74 metre) 1, d40$ 1.14% 1. SHEA) hwy 
os UN i TW Nhe | 11552 1, phn 1. 1s6f 1 1405 1 1401 1, 18645 1, Lat; 
ste It va i. 3A LIT 1 sts 1 44a 4.1702 11N75 1.1454 1.143) ) N75 ¥1475 
| 1, (764 1, 1451 | 1. 1487 1, Mia 1. JasL 11445 | 1, lhe 1.1841 1, 1431 
j 2A hbins eee y14e0n 1 16at 1, 1860 1.142000 | 1.140 2.1K) 11K 
ne | NE i i VATS | i: | 14078 1 1686 | 1, Mh ere bias 4 ues Ytaentg 
tind | ONE 4 ogy 1.177% 1.1874 ire | 1,734 1.1875 17a 1, 147 1.1875 1175 
' vi its | i. ey | 1.1612 ireear! 1. 440) 1, 14705 1.14765 1, Hay 1. 1480) 


Soo footnotes at sud of table 


TaBe III,13.—-Selting plug gages, Unifiel and American screw threada—Continued 


W truncated setting plugs 


| Baslocrest setting plugs 


a 


eeu Series d Plug for “Go” Phug for “iNot go” Major diameter 
Bize ecrtes dés- 
threads per| ignation Olasa 1 
inch Major diameter pea ai Major diameter Pitch diamoter Go! Not go! 
te! . 
ameter as ~ | 
Truncated Full Truncated Full Plus toler- | Minus toler-) W and X Wand X 
ance gaRe ance gauge tolerances | tolerances 
1 | 2 3 | 4 § 6 7 | 8 9 10 11 12 
H 3 “| See ge ah? f j : ae ae 1 a 
i - | in, ine in. : in, fn, in, in in, ie, 
1A 1 220 V.247K ) 3, 1580 1, 2088 1.247% 1, 1438 1, 1430 1, 2475 1, 2478 
| 1223 VMK5 | 11548 151} 22s 11441 11437 1, 2485 1, 246 
ner | UNG 2A 1, 2200 1, 2476 1,149) 1, Ks 1. 247K 3.14768 111476 1. M75 1.2478 
, 1, 2283 1245 | 1 SAK 1, 2088 1. 24m5 147K 1.1474 1. 2485 1, 2484 
3A 1, 2312 1, 2500 1.1579 1. 2136 1. AN) 1, 1617 1.§5:7 1 2500 1, 2600 
1, 2308 1, 2507 1, 1570 1.2129 1. 207 1.49 1, 1515 1. 2507 1, 2607 
2A 1, 2308 1247e! 1, 1667 1, 2138 1. 2479 1.1587 1.1597 1, 2470 1.2470 
re = 1, 2301 1.2446 1. 1665 1.2131 1. 24n6 1.1499 7, 1595 1, 2486 1, 2466 
3A 1, 2320 1, 2500 1, 1688 1, 2176 1, 2500 1, 1635 1, 1838 1, 2500 1, 2500 
{ 1, 2322 1, 2507 1, 1646 1, 2169 1. 2507 1, 1637 1, 1633 1. 2507 1, 2607 
1A 1, 2353 1.2442 1.1941 1, 2210 4, 2474 1. 1849 1, 1849 1. 2482 1,474 
3, 2447 1. 244 1.1039 1, 204 | 3, 24g 1, 1H} 1. 1847 1, 2485 1, 2440 
14-12 UNF 2A 7, B53 1, 24n9 11941 1, 2240 1. 242 1, 1870 1.187% 1, 2462 1, 2482 
1, B47 1, 24K 1.1930 ¥" ound 1, 2448 1, 1841 1, 1877 1. 2484 1, 2488 
SA 1, 2871 1. 2500 1.1450 1. 2974 7. 2500) 1.1913 1.1913 1, 2400) 1, 200 
1. 2365 1, 2406 1. 1987 1. 2208 1 8506 1, 1916 1.1011 1, 2506 1, 2508 
2A 1, 236) 1, ZAKS 1, 2079 1. 2260 1 Zikh 1, 2028 1, 2028 1, 2486 1, 44h 
14-10 re 1, 2374 1.2491 1, 2077 }, 2283 1.2491 1.2030 1, 2026 1,240) 1.2491 
3A 3, 2305 1, 2600 1, 204 | 1, 2327 1, 2400 1, 2056 1.205 1. 2500 1, 2600 
1, 2349 1, 2606 1, a2 1.221 1, 2506 1, 2058 1, 2054 1, 2506 1, 2506 
2A 1, 2388 1. 2485 1, 21240 1, 2318 1, 2485, 1, 207% 1, 20740 1, 2485 1. 2485 
14-18 NEF 1, 2343 1. 244K) 1. 21225 1.3311 1, 240K) 1. 20765 1, 90735 7. Ab0 1, 490 
y 3A 1. 2403 Howe | yale | 1. iad | 1, 2drt | 1. Zins | 1. 21080 | 1. 2500 1, 2700) 
| 1. zee | 1,200 1, 21376 | 1 2430 1, 2505 1, 21045 121916 1, 2505 1, 2508 
ZA 1, 2070 1.3108 1, 2567 1,70 | 1, 31s 1.2009 1. 274i) 1. 410% 1, 3108 
rr UN 1, 2973 1.3114 1, 2565 1, 2A 1.4114 1.2511 1, 2507 1.3114 1.3114 
Ieo- 3A 1, 203 1.3125 1, 04 1, 2002 1.3125 1.2641 1, 254) 1. 412h 1.3125 
1, 2000 1.3231 1. 2582 1, 2xuns 1.3131 1, 25433 1. 2430 1, S131 1, 3131 
2A 1, 8005 1,310 1, 2704 1, 2024 1.3116 1, 2053 1.2653 2.3110 1.8110 
Me-t8 UN 1, 4099 1.3416 1. 2702 1, 208 1.3118 1.205 1.2661 1.3116 1.3116 
1Ao- 3A 1, 3020 1. A125 1, 2759 1, 2452 1.3125 1.2681 1. 2681 1 312% 1, 4128 
1, 3014 1.3141 1, 2717 1, 246 1.3131 1, 2683 1. 2679 1, 3131 1, 3131 
| 2A 1.3013 1.4110 1, 274%) 1, 2utt 1.3110 1, 27000) 1.27000 1.3110 1, 3110 
NEF 1, Kis 1.5115 1, 27476 1, 2936 1,411h 1.27015 1, 204 GIS 1, 3115 
1Ao-iB | 4A 1. 3028 1.3125 1, 27640 1, 2030 1.3125 Lipa uray 4, SEAS 1, 312h 
1 $043 1.5130 1, 27625 1. 2H | 1.2:30 1, 2705 1. 27965 1.3130 | 1, 3130 
T 
1A 28725 » DA: 1, 3245 1.3726 fl. ano 1.372" | 1.4726 
Lara 1.5287 1.3734 i). 1.734 1. S744 
‘ ZA F A726 . 2G 1, 3245 1.8725 1.2. 1, 8726, 1, $726 
144 UNG 37) ; 1,277 Y4754 | ] 1, 4744 1.3764 
wA 7! 2 2 Lsn2a 1.47%) | 5 1570 1370 
aT 08 | . 2G | is | 1,3 /i% }. 1 J 1.3788 1, 3758 
2A 1.3728 | 1.201 477K 1.3728 1, 3728 
N | 1.3735 1.2014 13735 1.8735 1. 374% 
1k SA 1784) 1, 2088 17H) 1.370) 1.3700 
| * 4.3767 1, 29365 1, $787 1, $767 1, 8787 
1A 1, 1.3731 1.3190 L 3721 1. 3006 1. 2006 1 4731 1, 8721 
1: 1. 8737 1. 8188 1.4727 1, 300K J. soma 1. 3737 1.3727 
UNF 2A Vang 1.8731 | 1.310 i 1, 3731 1.4127 1.4127 174) 1.3731 
Wel 1.3558 1.8757 1. 418K ! 1, 4737 1.3128 1.4125 14747 1, 3787 
dA 1. 3621 1.367%) 1. S20 H 1,375) 1. 3162 1.4162 To 47M) 1.476% 
| 1. 8615 1.876 1.5207 1, a7 1.3104 1, 3100 137th 1. 872M 
2A 1 nan 1.37% B82 1.3745 1 447K fe 4.4735 1 473h 
14024 1.878% 1.3741 1. SOR }. 1.3741 1. 8741 
16-16 UN | aA 1 46As 2.37%) 1.475) 1.3306 14 1a7h VAT) 
1, 363u 1. 87045 “354 1,376 1. 4508 14 1, BTM) 1.3704 
{ 2A T. 355K de ST 1 i * A785 1.4 1. 378% T. A734 
are 1.3644 1s 12! . | 1 3/40 Li 1. a7ay 1.3740 
14 1s NEF ty ga 1. Bin 1d as | ! : 1.37% 1. 187 Lae 
\ 1 tas Y. LSghTS | LRA BL STBG 1 V aihs 1 3765 
j an 1 4224 1. . D | 1 4ys* 1.4447 J. 3747 d 1. 4067 pet 
, J.4vve 1. a Vat 1 4363 19759 14 1 4868 1. 
Wel) UN |i ga 1.424 1. “is | 14th. 1437) 1 a 1: 1 aa7r. 1 ar7e 
| ut 1.420) } 1. Ris tan ¥ H 1, 4145 1, 4341 1.9792 | ted 1, 4641 1, 48! 
i ! ! 
2A 1 4264 : 1 4550 1 4054 VAltZ 4 1 455, 1 ate! 1, 3y0} 1. 4304 : 1] 44% 
k | U 1 474s: 1, 43H 155 141 i 1.4365 1 alas J SHU 1.44654 | 1.4405 
Wr lb | Us 3A 1420 1.4475 1. 8060 won £4505 1 asa ) aay 14376 | 1, 4376 
1.4264: 2. 43K) 4 1 3U87 1 41u6 | 1,434) | 1. 8032 1, Stra 1. 4341 1. 4341 


See footnotes at end of table, 


6] 


| t 

| i rur pals ss sie ot Si 4 
| W truneated setting plus. Vasie-er 

| | Sasie-erest SOLU. pigs 


ay  Serpes des: ; j Vhop for ito” on sas ~ ‘ : Tia AS a mn ore 
5 > ' ha ia ul : a 
ee igmation ' Class | + =, ’ at yo Major diameter 
w 1 arse a7 —a= =. —— 
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i ) cane Toga 1 4x43 blab. arr te 1 in ag Tatars 
ee 1 wisih 1 Asan 1 AW) aes bojanuo Pf | 1 fata) 
| 6) : ’ : ae LAR 2 4ntns dfs 1 tans, 
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Tanie I1I.13.— Setting plug gages, Unified and American screw threads—Continued 


W truncated setting plugs Rasi¢-crest setting plugs 
Nominal Plug for “Qo" Plug for “Not go” Major diameter 
size and Series des- va a re aoe, 2 
threads per! ignatlon | Chass : 
inch Moajor diameter aoe Major diameter | Pitch diameter | Got | Not go? 
oe "ituh di- Be nse Los Se NN ee eet ee ee 
i ameter i | | 
Truncated | Full | Truncated | Fall Plus tolet. | Minus toler-; Wand X Wand X 
| ae | J ishiee Kage | ence Ragu | tolerances taleTances 
soe oe AE 
Fag ape —— = en en 
1 | 2 3 is 6 8 9 | 10 =e Nn 12 
| in, i in. in. in. in. in. | in. 
{ 2A 1.7477 F 1.713) 1. 7477 1. 655K) 1. 6a900 1.7477 | 1.7477 
4-8 XN 2. | 1. 7481 ] 17!24 1. 7444 1. 64925 1. 658745 1, 7484} 1. 7454 
an s ) 3a $20 | 1. 75) 1. 1.7173 1. 73x) 1. NY 7. G3 ZD 1.7500 | 1,75 
| 73% | 1.7507 1, 6855 1. 7166 1.7597 1, 66345 1. b6uu5 1707 | 1, 7507 
2A Bhs 1. 7482 1 fO410 1.7242 1. 7482 1, §4Sin 1, GRKIO 1. 7482 | 1. 7482 
14-12 UN 1, 7488 1 60385 1.7286 1. TAKS, 1. 69435 1 68785 1.7484 | 1. 7455 
i ie: SA 1. 77H! 1, 69590 1.7274 1. TH) 2 69140 1. $ui40 1. 7500 H 1.74) 
| 1, 7506 I 1, 7269 1, 7506 1, 60165 1.60)15 ! 1 75ft 1 1.7506 
2h | 1.73 } 7484 7.70740 1. 7206 1. 24k4 1. 702%) 1. 70250) 1.7484 | 1, 7484 
Wi-14 UNEF 17375 | 1.74% 1. 70755 1.7200 1.7490 1, 70275 1. 7225 1. 74a 1. 741M) 
AEE ead | 3A 1, 7305 1. 740 10 uy 1. 7825 | 1, 75th) 1. TORO 1, 7os4n 1, PAlAD 1.7700 
1, 7350 1, 7506 ; 1. 0G | 1.7319 1. 7506 1.70405 1.70515 1. 7506 | 1, 7406 
2A 7. 004 1. 100 i 1. 277030 1. 7021 1. K)09 | 1. 765K) 1. 76590 1.8109 1, K109 
1340-16 N { 1. 79708 Lats 1 7A | 1.7915 T8115 1. 76525 1.76475 1.4115 | BITS 
Veet | 3A 1. 4020 7, $125 1 77190 } 1.798) 1K125 J. 7674) 1.76700 1 R125 1.8124 
Hl | 1, 8014 1, 8131 | 1.77165 | 1, 2144 | 1.4131 1. 76815 1. 76765 1, 8151 1 813! 
2A 1. 8556 14727 1.70150 VRS? | 1, K727 1. 7RARD 1, 7k; st) ).&727 1, 8727 
Lek x | 1. 4Y 1 R734 L725 1. 8372 I MTH4 1. 78405 1. 7K355 VST4 j 1, 8704 
“4 7 ! 3A 1.8574 18750 1. 79350) 1. 4422 Vk7AD 1. 74810 1 7RRLO LK? 1. 87 fay 
1.84572 1. $757 1, 79555 1.631 1.4757 1. 78835 1, 78755 18757 1, 8747 
24 1, yg 1, 4732 1.41910) i 1.4492 1.8782 1. 81410 1. 81K10 1, 8732 
114-12 1N | 1. $897 1. K738 1. KIKRA | 1. 84K ! 1.4735 1.41485 J. KIDS 1.4738 
. il 3A 1. #621 1.8750) 1. 82040 | LKE25 | 187M) 1 KIHAD 1, REFIT iy i. aid 
\ H L.yels 1. b76 L. meus | J. 8419 | 18744, 1 81665 1.81455 ° j 1, 8758 
{ 2A 1.6629 1.4734 1. 4240) 1 SAA 1.8734 1.4275) 1. #2750) 1.4734 
114-16 UN 1, 42:5 1.8740 7 84255 1.8540 1. 8740 1 82774 1.92724 1 $740 
* ‘ oA 1. KOE 1.47) 1. 84440 J. #75 \ 1. 8754) 1. &SHO 1. x4$040 1,475 
1. 8fdU 1, 8756 1. B3416 1. 6560 1.8746 41. R3068 J, Bath 1, 8744) 
2A 1. 9254 1. U5 1. 49430 1.0170 1.9359 1. RKO) 1. X80) 1. b4e0 1.4350 
1545-16 s 1. 9244 1, 8404 7. 69505 1. wit 1, 9664 1. ONNS 1, KH 1 45 1, 9465 
mM : 3A J. W270 1.0376 1, ASMiAY 1. 920 1.975 1. 8Y20) 1 «20 1. Wa7r 1 9576 
1. 9204 1, 9381 7. BOGHS 1, 0194 1, 9581 1, S131 1. 847265 1. oy! 1. GARE 
tA 1, 971% 1, Y075 1, 44281) 1. 9347 © 1,907) 1. KBR) 1, BSA) 1.971 1 yo7t 
1. 07005 1. M70 145255 1, 335 | 1.94070 1. $3874 1. x34 1, Wa78 1, 9979 
2-444) UNG 2A 1.0714 1,471 1. Kn) 7.0448 1.9071 1, A 1s40 1 44654 1.9971 1 (71 
poy 1v705 1.9079 V.ka2h | 1. 2547 1.979 1. K4455 1 84k05 1. ¥oTv 1 a7 
$A 1. 9742 2.0000 1. 45570) 1. 944% 2 1000 1. Kas) 1.4480) 2.0000 2.0K) 
1. 0784 2 (AKI 1, 65545 | 1. 9440 2. O08 1. 41545 V. BaKSD 2. DOS | 2. 0008 
2A 1. H406 1 YA77 1. 01S 1. 28 1.4077 i 90870 7. P0870 1.4177 1. GN77 
2- ~ 2. 9759 ), 04 1. 91625 | 1. 21 | 1 984 1. Wowie 1.90845 1. 10% 4 1 aed, 
= SA J. W820 2, KT 1. (RAD 1. M71 2 G00 1 9400 1.140 2 0000 2 1000 
J | 1. W422 2. 7 1, 1855 1 1.9661 2 OW? 1.99325 Lin2To 2.0607 j 2.107 
\ 2A 1. 9853 KZ 7.44410 1 741 1. GORY 1. 99800 1. W3KUH) 1. WZ 1. R2 
212 UN ! 1. H487 1 {fdas 1,445 L.Wias 1 KH 1 WaK25 1as77h 1. HtsH | 1 tragh 
es 1) SA 1 47! 2. 0hou 1. 4ne Pa77s 2 Oy 1.04140 Lovano 2 OU | 2 000) 
( 1 9R65 2. DOS 1.94565 1, 9769 2. 0006 ). 04165 104s 2. ob | 2.006 
ZA 1 ow7h y Wud 1.98741 nie | 1. OKA 1.04240 1. W5240 1, Kd j ts | 
216 UNBK { 1, 8478 1.00) 1. Q&T55 1.u78 attri} 1.620% 1. M521 1. Huta 1 Sina) 
' re his D. tstt’, z Oi | PWS HO 1. 825 | Pt Si Lowi 2 OO 2 fat) 
| 1, sd 2 O06 1. 960lh 1. Ode 2. 00085 1.95565 Bo slh 2. (6 2. 0006 
ZA 2 OFAN 2 (HIG 2 2040 2 0920 2 0609 2.01400 2 014%) 2. 0008 2 0609 
aie 1G N | 2 VS 2.0615 2 Hubs 204 zone 2 A151 2.01 4NS 4.0615 | 2 Oh 
aA 2 0820 2.0624 2 O21) 209: 2 OG2h ONT 2 01700 9 O25 2 Uneh 
| 20514 2. (es 2.02164 2. | 2 U5S4 LAUSLS 2 01765 2,063) 2.0031 
ZA 2 10h 2 1226 2 0410 2 ON7h 2 lezh 2.06350 2 ! 2. 1226 2 1226 
ah & \ | 2 Wik 2.405% 208s 4 une | 2 12a | 2 5 v4 2.1243 2 1234 
cf 4A 2 107% 2.1250) 2 005e0 2.0080 2? 12h) 2ST 2.U8a) 2. denn! 2 12h 
{ 2. love 2.125 2.04854 2 UES % 1257 2.03816 2. 03765 2. 1257 2. 1267 
! 
: ZA 1 ins 20 2 06019 2 tyra] Z rLs2 2 Gs 2. RAO 2 Vea | 2 1242 
why 12 UN 210 2 2 WORKS 2 ONS 2. 1S Pan TLS i) 2 06775 2 1u44 | 2.35 
‘ , tA 2 fiz 2N 2g O70K) 2 1h 2 W250 2 UGA ! ances | 2.124) | 2 leh 
| | 24M ai 2.070 | 2.1019 2. 1255 2S 7. UU z.1esg | B. 1250 
(2A | 2 112 2 ' 2 OPK: aa a 2 i 7a eueein ram 2.0851 
21 16 UN y 2 lize | 3 ; 208255 | 2 logit - ; 2 20071% j 2 Iz4b j 2 1240 
elie ns (| aA | gins! Z : z2usiiu! 2 107%! ? 2 sen ZONED 2 My 2 Tait) 
woes) 2 ' v OS4I5 | 2 100g. zg 2. UGE t 2.08005 | Z. 1266 i 2.256 
i H 
| f oA | eA ee 2 Iw 2: rasa | 2 1670 2 2 | 2 AGG 2. AO 2 1ROG 
“Mg 1G! x ‘J | ZF Bs 2. UME 214! Zoids 2 Rb 2. AONE 2 AMS | 2. IMT 2 IWS 
ee eon | $A ' Zrf7n 2 zZ 140) 2 170. 2. 1xs% 214M, 2. 1ezKe | 2.1875 2 Ath 
| 2 VGA 2. 2.14465 | Z2.100b. 2. [halt Z. 14h 1 2. 14265 | 2. Ls! Z. IRI 
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TABLE ITI.13.—Sefting plug gages, Unified and American screw threads—-Continued 


W truncated setting plugs 


Nominal Plug for “Go" | 
aizannd | Series des- area 
threads per| tgnation Clauss 
inch Major diameter Major diameter 
Piteh di- 
ameter 
Truncated Full ‘Truncated Ful} 
1 2 a 4 5 6 7 8 
in. | ‘ ; in, | in. 
1A 2.2213 22471 2. 19280 2. 1844 2/2471 
: 2. 24N5 2 2470 2 10255 2. 1836 2.2470 
2 2.221; 2247) 2. 102 2. 1803 2.2471 
24-44} UNC 2. 2005 2 2479 2. 10255 2. 1885 2.2479 
3A 2.2242 2. 2500 2.1057 2. 1046 2. 2600 
2, 2034 2. 2508 2.10645 2. 1988 2. 2508 
2A 2.2305 2.2476 2. 18640 2.2125 2.2478 
2%-8 N 2. 2208 2.2483 2.16615 2.2118 2. 2483 
3A 2/4320 2. 2AM) 2. 1680 2.2160 2. 2500 
{ 2, 2322 2.2507 2. 18856 2.2162 2.2607 
2A 2.2353 2. 24n2 2.19410 2.2241 2. 9482 
a}i-12 UN 4.9347 9, 2488 2.19385 2.2235 2.2484 
3A 2.4371 2.2500 2. 19580 2. 2275 2. 2500 
2.2365 2.2508 2, 19865 | 2.9269 2, 2506 
2A 2. 2370 2.2434 2. 2078 2. 2206 2. 1484 
rer un 2. 2373 2, 2490 2 aos | 2) 2280 2.2490 
Yar} 3A 2. 2305 2. 2500 2. 20940 2. 2325 2. 3500 
2, 2450 2. 2506 2, MOOS | 2. 2310 2. 2606 
| 2A | 2.3003 2. $10R 2. 70% 2. 2018 2, 3108 
oe-16 N 2. 2907 23114 2. 26005 2 12 2.3114 
sd aA 2. O20 2, 3125 2. 27190 2. 2949 2.3125 
2.3014 2.313! 2.27165 2. 2043 9, 3131 
i {24 2. 3002 2.3731 2.31000 | 2. 3489 2, 3731 
244-12 UN 2 3508 2.3737 £31876 | 2.3483 2.2737 
3A 2. 3621 2.3760 2, 3K 2.3524 2. $75) 
2.8815 2.4756 2, 320065 2.8556 2.3756 
2A 2 3628 2. A733 2.33270 2. 3543 2 333 
"5622 2. ATB0 9. 35245 2. 3537 2. 373 
244-18 UN 3A 2. 3045 4. 3750 2 33440 23874 2. 37) 
| 2, 3039 2.9766. 2, 34416 2. 3568 2. A756 
2A 2. 4263 2.4358 2. 30520 2.4168 2.438 
Ne N 2.4247 2. 4364 2. 30495 2.4162 2. 4364 
as 3A 2.4270 2.4875 | 2. 30690 2.4198 2.4375 
2) 4264 2, 4381 2. 30065 2. 4193 2. 4381 
1A 2, 46% 2. 4980 2. BOAT 2.4272 2 4060 
2 4670 2. WK 2. si 2h 2.4283 2. 47s 
2A ABs 2, 4869 2. Aad 2. 4304 2. 4984 
2yo-4 UNO 2 407g 4, 497% 2 34625 2.4315 2. 497% 
3A 2.4719 2 AO00 2. 88765 2. 43u0 2. 5SOD0 
2. 4710 12, FAX) 2, 34745 2 4371 2. AXIO 
2A | 2. AKOB 2.4076 2.41640 2.4625 2. 4076 
ag ‘ 2 a7as | 2 40K3 2 41615 | 2 4016 4, 4983 
, oA 24S | 2. 500) 2. 41H 2 4tans 2. ise 
| 2 4K24 %. 6007 2. 4)K5h 2. 4H L 2. 007 
if 2a | 2. 4982 2. 4081 2 44400 2.4749 2. 49%) 
sep UN | 2. MAG 2. 4uK7 2. 44975, 2ATSS 2. 40887 
ere 3A 2.4871 2. 10) 2. 44500 2.4774 2. BOOU 
2. 4865 2. 14006 2. 445th 2. A768 2. BOOS 
2a 2. 4B7R 2. 4084 2.45770 2.4703 2. 4083 
F 9. 4x72 2. 40089 2. 45745 2.4747 2. 4060 
2ye16 UN | 3A 2. 48h 2 TAA) 2. 4804 2 4K 2. 00 
2. 4880 2. OOH 2 ASO1S 2. 4B18 2. Ha6 
26 2. 6102 2.6251 2. FON) %. 5uKD 2.6231 
246-12 UN 2. 6006 26247 2. WRTh 2. hie 2.9247 
dA 2. 6121 2. 625) 2. 1700 2 6024 2.620) 
2.6116 2. 226 9. BIKE 2.40018 2. 6256 
2A 2. G10 2. 8233 2, 282TH 2. O43 2, 623% 
2 6192 2 oxy 2 EDA 2 C487 2. ADAG 
2bt-1h UN 3A 2. G1AK 2 625 2 5KA40 2.0074 2 GUM) 
2. o136 2 6264 2, MAS 2. 6065 2 63N6 
1A 2 KT 2. 740K 2. THAKG 2. 6788 2. 740K 
| 2. 7178 2.7477 2 GRAS VaPTEA!) 2.7477 
ier shaezi 2A 2 71K7 2146 | 2 Radn 2. OKEE 2. 7408 
7-3 ewes, 4 2 vith y pret a hath 9 OBIS 2.7477 
| 4 2.7219 2.74" | 2. DKTEA 2 OND | 27800 
27210 | 2. 19 2 BATSh 2. 671 2. 7800 


See foot notes at end of table. 
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Plug for “Not go” 


Basic-crest setting plugs 


Major diameter 


Pitch diameter Go? | Not go? 
: eee, pane a 
Plus toler- | Minustoler-| Vv and X W and X 
alice gauge ance Rage tolerances tolerances 
9 | 10 ll 12 
a ae Parcnee 
ra { in, | tn in. 
2. 08320 2 omagy | wetl 2.247! 
2. 08845 2.08705 2.2470 2. 2479 
?. 09310 2. 08310 2.2478 2.2471 
2. 035 2. 09284 2. 247% 2. 2479 
2. 00840 2. 09840 2 2000 2, 2500 
2. 00865 2. 00815 2, 2508 2. 2008 
2. 15840 2. 15840 2.2476 2.2476 
2. 18865 2. 18815 2. 2489 2.2483 
2. 162R0 2. 16240 2. 2500 2. 254K) 
2. 16305 2. 16255 2.2507 2. 2607 
2. 13800 2. 18800 2. 2482 2. 2482 
&. 18825 2.8774 2. 2448 2.2488 
2.19140 2.10440 2. QA 2. 2500) 
2.10165 2.19115 2.2006 2 2606 
2. 20240 2, BAy2Aon 2. 2484 2. 2484 
2, 20265 2. 20215 2. 2490 2, 2490 
2. 20630 2. 20530 2. 2500 2. 2500 
2. 20555 2, 205 2, 2506 2. 2506 
2. 2ATO 2. BAT 2.5108 2.3108 
2. BAGG 2. 26444 2.5114 2.3114 
2. 26780 2. 26780 2.3125 2.3128 
2. 26805 2. 755 2.3131 2. 3131 
2. 31280 2.31280 2.3731 2.3751 
? 31406 2.41255 2. 3737 2. 3737 
2.31630 | 2. 41640 1 2.38/00 237M 
2. 31855 2 31605 2. 37 | 2.3756 
2.32720 2.2279) 2. 3733 | 2, 3733 
2.32745 2. 82008 2. 3739 2 3730 
2. 33030 2, 33030 2.4755 2.3730 
2. 32054, 2. A005 2. 3766 2.37883 
2 38070 2. 38970 2.4458 2, 4358 
2. BAOG5 2. SHAK 2. 4804 2. 44 
2. SUA 2 39250 2.4375 2. 4376 
2. 30305 2. 39268 2. 4381 2, 4381 
2. 31900 2. 3100 2. 4969 2, 4900 
2. 41826 2.81875 2. 407% 2. 497K 
2.382410 2.02416 2. 4469 2. 4060 
2. 42455 2. 323K 2. 4978 2.4078 
2. A2DKD 2. BHD 2. 1000 2. T00 
2.33005 2. $2055 2. 5000 2. £000 
2. 40a) 2. 40820) 2.4076 2. 4976 
2. 40846 2. 40705 2. 405 2. 4948 
2.42270 2 Avorn 2. 5000) 2. 00 
2.41205 2.41246 2. OT | 2. EAT 
2. 43780 2. 43720) 2. Ais] 2. 468) 
2. 43x04 2 A785 2 4057 | 2 4087 
2 441%) 2. $4hoo 2. FN) 2. A000 
2.44185 2.44106 2. KOU 2. (£068 
2 45220) 2.4424) 2. 49H5 2. 4983 
2.46248 2.46105 2. 40RG 2. 4980 
2. 46630 2. 45530 2. OM 2. OOD 
2. 45556 2. 45605 2. BUO6 2. 5006 
2. C6280 2. SBIR) 2. 2ST 2.6231 
2. 605 2. ith 2. 6237 2. W247 
2 16630 2. S30 2. 625) 2. B25 
2. 53655 2. (0605 2. G2b6 2. 6256 
2.6772) 2. A7720 2. 9233 2. 1233, 
2.67745 2. 67005 2 624% 2.129 
2. BAN) 2. 64030 2 A200 2. 6200) 
2. IGA 2. 68005 2. H2ie5 2. 62M 
2 FORA 2, CBR 2 74tH 2.744 
2. FRRBS 2. (4435 2 7477 2.7477 
2. 57300 2. fh sen 2. 7408 2. 7468 
2. 67416 | 2. 07364 2 7477 27407 
Zafer STOR Paes be TMM 
9. B7U9b 267046 | 2. 7H | 2. 7609 


Tanve III.13.— Setting plug gages, Unified and American screw threads—-Continued 


= eo = = = = we — 
i 
| | W truncated setting plugs Rasic-crest setting plugs 
Nominal Plug for ‘‘Go” Plug for ‘Not go” Major diameter 
eens Serles des- é ee — ee “ eee (eee 
reads pet! ignation +1833 
tnch Major dlamoter Major dlametor Pitch diameter Go! Not go? 
Fiteh d 
Pea ee it {- IE hare a ek SR ee OR 1, 
ameter 
Truncated Fuli Truncated | Full Plus toler- | Minus toler-| Wand X W and X 
| BRCE ARG arien gage tolerances | tolorances 
1 Zz 3 4 | § 6 7 | 3 | 9 10 Ww 12 
- _! lt. 4 eat eee Fe St 
| ; . ? ; ! 
in, in. tn. in. in, in. in. in. in. 
| 2A 2. 7304 2. 7476 2. 16630 2.7121 2, 7475 2. 65300 2. 65800 2. 7474 2. 7476 
2u-8 N 2. 7297 i 2. 7482 2. fAGOR | 2.7114 2. 7482 2. 65824 ° 2. C5774 2. 7482 2. 7482 
') SA 2. 7420 2. 7500 2. OAHD 2.7187 2.7500 2. 66260 | 2. 66200 2. 7500) 2. 7M 
| | 2.7322 | 2.7507 2. 60855 2.7100 2. 7507 2. 66285 2 66235 | 2.7507 2. 7507 
! 
| 2A 2. 73352 2. 7481 2. 69400 | 2. 7239 2.7481 2. 68780 + 2 GMTRY t 2. TAR} 2.7481 
2%-12 UN 2. 7346 2.4787 2. 19375 | 2. 7243 2. 7487 2. GRSN5 * 2. OS755 2. 7487 2. 7487 
4 | BA 2.7871 2.7500) 2. 50na) | 2.7274 2. TAX) 2.69130 | 2. 69150 2. 7500 2. 7500 
2. 7365 2. 7306 2. 80.505 2. 7268 2.7506 2. GO155 2.69105 2. 7506 2. 7606 
2A 2.7873 2 74n3 2.7077) | 2 7208 2 1443 | 2.70220 | 2. 702%) 2 7483 2. 7483 
“4-16 UN 2.7372 | 2. 7489 2 70745 2. 727 2 7489 2 70245 5 2 75195 | 2 7499 2. 7489 
cars | 3A ; 2. 7AM 2 TO40 27324 2. 7500 2 70530 | 2. 7058) 2. 7 2 7F00 
| : 2, TENS 2, 70915 | 2. 741K 2. TANG 2.70555 | 2. 70005 2. THM) 2. TA 
if 2A 2.32 2.8731 2. 61900 2 KEK 2.8731 2. 81270 2.41270 2.8741 2.472 
24-12 UN | 2. 8506 2.67387 2 SER75 | 2 KER 2 4737 2 41204 2.84245 2.87387 2.8737 
, ‘ | 3A 2.8621 2.4750 2 K20E) 2. M24 2 8750 2.818B 2 KI) 2. 8750 2. 8750 
2. BOLD 2.8755 5 2. 82065 2.8517 28706 2. SEUAS 2.31595 2. 8755 2.875 
2A 2. BAR 2.8733 | 2. 83270 2.8512 | 2, 8733 2.82710 2. M2710 2. 4733 2.4 133 
ane 16 UN 2. 8G22 2.87389 2.832445 2. 8534 2.479 2 RUTH 2 82085 2. 8739 2. 9739 
Cee 3A 2.8645 2.2750 2.43410 2.RAT3 2.8750 2. 4302) 2.63020 2.4750 2 8750 
| 2. $634 2. 875 2. RA415 “2 KSO7 | 2.8756 2. HHS 2. B25 2. 8766 "818 
1A 2. HHT 2.906% 2 KA40 2.9204, 2, Fat 2 RISD 2. BIRSO 2. 2004 2. 9068 
| 2 M74 2 9477 2 KSHIS 2.0257 2 9977 2. RLXSS 2 AIS, 2. WIT 2.077 
QA 2, tay 6 line: 2. Mato 2. y320 2. O0H 2 42370 2.82370 2. COU8 2. RS, 
34 | UNC | | 2. 067K 2. 177 | 2 BAAS 20311 2.9077 2 H2305 2. 425 Y. W077 2. 977 
1 8A 29719 49000 9 RATED Y ORT 40000 7 RD 2 ROW) Bias 3.900) 
I i 29719 | 3 000K) 2 43738 | 2 yssy | 3.x) 2.32085 2. 82055 3. 0009 3, 0000 
2A 2. 11803 2.974 2. 916270 2 WIR 2. (974 2. GNT70 2 90770 2. 9074 2. 0074 
48 N 2 OTN 2 1G] 2.91505 Panto 2. O41 2. OTA 2 W745 2. a4 2. W681 
‘ : 7] 3A 2. R29 3.0000 2 GxK0 2.0055 40900 2.01241) 2.9120 3.000) 3. 0000 
{ 2. D822 3, 0007 2. G1K5S 2. 9655 3. 0007 2. 91265 2 Uh2ih 3. 0007 3. 0007 
2A 2. WHh2 2. WOK] 2. 944005 2. 9738 2. 8 1 2. 92770 2 98770 2. W041 2, SOBL 
3-12 UN 2. 46 2. WHS7 2 943875 2 9782 2.7 2. O3TH5 2.94745 2. WORT 2. 9087 
3A 2. W471 3. 0000 2 SATAM) 2 A774 3.0000 2, 41a) 2.0412) 4.0000 3. 010 
| 2. UBS 3.0006 2. 0465 2. 9767 3. 0008 2. U4 146 2, VAS 3. GOOG 3. 0006 
2A 2. ORTH 2. GURS 2. 95770 2. 0702 2, 1953 2. 9h210 2.05210 2. WSS | 2. MZ 
3-16 UN 2. W872 2. YORU 2. 45744 2. UTS 2. VURY 2. B25, 2.05185 2. GOKU 2. Wang 
? ' | 3A 2. OS 4. 0000 2. 440 2. URES 3, 0000 2. WPh'20) 2.962) 3.0000 3. 0000 
2. ORBY 3. 0006 2. 05915 2.0817 3.0006 2. Yhha 2, YEAVS 3. 0008 3. 0008 
2A 3.1102 5.1231 3. 06000. 3. Fal 3. 06270 4.06270 3. 1241 3. Zh 
316 12 UN 3.1006 3.1287 3 (NTH a 3. 1237 8. C6206 3, 06244 4. 1287 4. 1297 
7 1 3A 4. 121 4.120) 3.07090 4. 1024 $, 1250) 3 Qi 3. O62) 3. 1250 3.120 
4 3.1146 3 1256 3. 07065 5 4, 1256 3, 06145 | 3.1505 b. 12th 3. 1250 
2A | 3 yioe 3.1284 4 0ee7n ao 3%, 1233 Seavals 8.07715 Soles, 3. 1238 
344-16 UN 4, FE22 3 123% 33. R245, 31036 a 1230 4.07785 3. D7085 3 12sy 6.120 
SA 3.1145 3 120 4440, 3, 1250 4 O8D2 3102) 3 120 3. V2) 
&. S90 3. 1255 3. GRAS 8. V2 3. ONDE 3.07005 3. 1256 3. 12h 
1A 3. 2186 3, 2467 3. OKO 3 1762 | 3. 2407 3. 06800 3 O0¢aG; A. 2487 $, ZAGT 
4.2177 3. 2476 3. OKA05 8. 17h 3. 2470 4 OR25 3.06775 $i 4. 2470 
3M-4 UNG 2A 4, 2166 3. 2467 5. (RAS ». 1KI6 % 2467 4. OTM 3, 07dAD 4, AGT 4. 2407 
4 ane 4 2177 32176 3 OHO $1807 $.2N7H5 | 3. 07365 3.07315 $4. 2ATG 3. AS 
aA 4. z2le 3. 2000 4. 87) 4. ASTH 4.2500 4 O70 a 07910 3.2500 3.2500 
3. 2210) 4. 2400 3. OX745 3. P8E7 8, 2G 3.07085 b.07014 3. Cdn 3. 20 
ZA 3. 2403 3.2474 4 1vi20 3 2116 3. ATA 357 4 18750 5 vars | 4. 2474 
Buck N 4. 2206 3 241 SESW 4 2100 3 24ut SOVST7S 4 A725 4 YAXI 4. ABI 
3A 3A 4.230 3 afin | 3. 1GRHE) S21 3 00 $120 3, 16280 $. 2000 3. 2600 
| 4. e422 3. 2017 3. 16455 3.2157 4. 207 3.16255 | 4, 16205 8. 2507 3. 2007 
ZA 3. Z4n2 | 3. 248) 3.1400 3. £234 3 2441 4.1K770 3.1770 | 3 2441 4. AKI 
3-12 UN | 3. 2346 8. 2487 4. 1MI7h &. 2282 3 2AH7 3. 187US 318745 1 3.2487 3. MRT 
$ 3A $. 2371 3 200 3. 195400 $ 2O74 3. 2A SAID + 3.19120 3.2500 3.200 
| 4. 2365 3. 2M 4. 10605 3. L207 3. 2H | 3. 14s | 4. Kus 3, 2506 4. 2606 
aA 4 237K 3 2444 3. 20770 4. 2202 5 pane | 3 20210 4. 20210 4 24s 3. YABB 
al IG UN 3B. 2N72 3 AK 4 20745 LEM i ‘$. BL | 3. ZOLRS | 3 WAND 4. TAKE 
a} 16 os 3A 4 2304 | 4 ZaMy 3. 240 H 3 eben | heat 8. 2600 
| 3. 2480 | 3. 2 3. 20015 3. UA | i 4. 2008 
i Bn a doug 5 ao afar 1 4 anan a ote | y ssl j | 3. STL 
“Mh 12 UN ' ! 3 3h | 3.3737 3 AIM7S | 3 WERE | | S.3N285 | 1 eye, 
a) fi \) 6A 4. 8021 | 337%) 3 $2000 | 3.4022 | | 3.3101) a RERSITf) 
: 4. 3u16 3.3756 | 3. 32065 4.3516 8. SLES 1 3. 8761 6. 8766 


tee footnotes at end of table 


W truncated setting plugs 


Plug for “Not. go’” 


Baste-crest setoiye plugs 


Major diameter 


Nominal Plug for “Qo” 
size and Series des- 
threads per) ignation Class 
inch oT dinmeter 
ie _——__— 
‘Truneated | Fall 
1 2 | 3 4 | 5 | 
J aA 
334-10 UN 3A 
re 
VA 3. 4056 
: 4677 
Bee) |! ee te I aes | 
3A 3.4719 
3.4710 
2A 
344-8 N | 3A 
| 2A 3. 
Shake UN 3A 3 ARTI 
| 3.4865 3. AR 
2A 3. ASTH 4982 
i 3. ARTZ 4089 
34-16 UN 3A faa AWD 
3. ARKY 3. 8005 
2A 8. 6402 
ae 6 : 4.6000 
Bis Le UN oo) 3a 3.621 
i BGS 
2A 
846 16 UN 5A 
1A B.7ISS 
8.7076 
; ie Ge 
mia.) UNG eae. tae 
H 3A 3.7214 
3.7210 
aa 3. 7802 STM 
b.7IN 4 
Bs-8 a 3A Tes 
4, 7822 
' 
ray 6.7481 
Sha 12 UN STUN 
SA 3.7K) 
8.7 AO 
\ 
2A 3 TANS 
ah4 16 UN 3A 
} 2A 3.K730 
ami? | UN nA path 
| Bone hG 
i| 2A 
3U6 16 UN i 
| 
fA 
4A GNC ua 
SA 40000 5 
4 00 
j ZA 3 ek 
A GONE | 
448 N | SA 4 ine 
t 4.0007 | 
1 | 
{ 2A j 3 oes | 
tas 6 GoMh t 
412 UN 1) BA 4 (WRK 
‘| SURO 4.0008 : 


See footnotes at end of table. 
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Major diameter 
Viteh di- 


Pitel diameter 


atneter 
Trancated Full 
6 7 8 


34. 41420 
ae SU) 
A PSxD 
ASS 


3.41400 
Jars | 
3. 445) 
. 14465, 


4. ARTTO 


gris 


3.45010 3 
3.45008, 3 


foto 
marist! 


Hor? 
WG 


Adis 


AS E20 

SMA ‘ 
ad 
BNO 


se 


Vat 
FOOL 


SIMO) 
SISHS 
SUH 
3. B2065 


: 4 
3 ano % 
8 ULGS5 % 
4 UDsan 4 
3. YISAS 4 


. FAG 


AS 


3. KIO 


| 
| | mit 
| 
| 
| 


0008 


SAK) 


gus 
FAK 


TAY 
TATS 
TARY | 
Tit 
recive 


TANT 


9974 
Gath 
ree 
ivnH) 
09 | 


ers 
SC) 
(ot 
(MIT | 


ON 
Mai 
Ofney 


Plus 
ance 


toler- 
ape 


SRO10 


. BNUBA 


fio 
SGTHS 


Be 


GOS 


RPA 
LS Pues 
RELOG 
POLS 


ait 
SHAS 
Po) 
wes 


Sed 
Waele 
ain 


4.94125 


| Minus toler-} 


anee 


A070 
AOT1S 


3.44 


BISA 


Kage 


$1220 


$f f 
AsO 


= 


AOS | 


AVY 
4164 


brs 
ATS 


esto 
NSS 
Hela 
Hosa 


xT210 
SYS | 
SEnot 


OMNTERD 
Thad 


tse 1) 
Wiebe 
yoo 
wins a 


Gol Nol go? 
—- 
Wand Xo) Wand X 
tolerances | telerances 
i Ta 


4 

‘ nw 9as4 
4nd 4 (era 
4 0b0) 4 UW 
eae, oe 9 
Buus | Rea) 
4 THK) 4 twyn) 
Cbs 4 bon7 
aaa | 6 OUqNH 
BO! BGs 
4 oor | 4 bony 
4.0008 1 4. 00h 


Tare III.13.—Selling pluy gages, Unified and American serew threals---Continued 


Nominal 
size and 


Series des- 


—=== 
1 


W troneated setting phigs 


Plug for “Qo” 


Thay for “Not go” 


Major diameter 


threads per} ignation Class qo a 
ineh i Major dtameter Major diameter Titeh diameter (ot Not go? 
Fiteh dl- . pin ke ! 
ameter A ; | ~y 
Truncated | Full Truneated | Full Plus toler- | Minus toler.) Wand & Wand X 
ance gage | ance gage tolerances | tolerances 
9 
1 2 3 | 4 5 6 7 8 ) 10 | Ml 12 
in, an, in. | in. | in. in. | in. in. 
2A 3.9877 - 3. 9982 3.95760 | 3.4 3. 9982 3.95170 3.95170 3. 9042 
4-16 UN t 3.871 3. OHSS | 4.045755 3. YTS 3. UM MOTUS 3.05145 K j 33. UObOS 
* | 3A 4. YRU5 4,164) 3. 05010 3. 4. 0000 3 Pan) 3.0554) 4IKHK) ! 4. OH) 
: | 3. ONK9 4.0006 ! a. O5U15 \ 3.4 4. (K06 | 3. Y5825 3.9475 4.0006 4. O06 
1 
i 2A | 4. 2301 4, 2472 | 4.080 4. 4.21472 4.167 4. 1567 4.2472 4 472 
4-8 N 4. 2200 4. 243 | 4.16057 4.2 4. 2484 4.1570 4. 1564 4. 24833 4. 2483 
: 3A 4.2820 | 4. 24K) 4. 1688, 4. 4.25) 4.1618 4. 1618 | 4.24) 4.2500 
4.2318 | 4. 2534 4. 1685 4. 4.2518 4.1621 4.1615 4.2511 4.2411 
; 2A 4. 4.2480 | 4.1939 4.4 4.2480) 4.IN74 4.1874 4. 2440) 4.2180 
454-19 UN 4. 4.2480 4.1986 4 4.2480 4.1877 4.iM7l 4. 2450 4 2480 
anh 3A 4.2871 | 4.2545 | 4.1049 4. 4.2500 | 4.1810 4. 1h) 4. Skt 4.2000 
4, 2362 4. 2509 4.1956 4.2 4. 2/40 | 4.1013 4.1907 4. 2509 4.2509 
2A 4. 2477 4. 21M2 4. WITH 4, 4.2142 4.2017 4.0017 | 4,212 4.2142 
4}i-16 UN | 4. 2305 4 240i 4.2073 | 4. 4.2491 4.2020 4. 2004 4.2401 | 4% 
4 p i) BA 4.2305 + 4.25%) | 4} 4. 4.2Mx) 4. 2050 4. 20) 42) 4. 
| 4. 2480 | 4. 2409 4. 2091 4. 4. 250 4. 2053 4. 2047 4, 240 4. 
if 2A 4. 4801 4.41972 4 4160 4.46 4.4072 4 4060 4.40005 4.4072 44972 
43-8 N : 4.4790 | 4.4985 4.4157 4.4800 4.1088 4. 40un0 4. 4088 4. 1943 4 1983 
= i 3A 4.4620 420m | 4.4155 4.4954 | 4. Soon 4.9117 4 4117 4. nO 4. 409) 
! 4.4458 4.0011 4.4145 4.4617 \ 4.5041 4, 4120 4.4014 4. 4011 4.5071 
{ 2A | 4. whl 4.4060 | 4.4430 4.ATHA | 4. 4980 4.4374 4.4374 4.4080 4 41940 
445-12 UN 4.442 4.1089 4.4936 $4726 4.4089 4.4477 4.4871 4.4080 4.4959 
ae : oA | 4.4x71 4.8000) 4.4559 4.4771 | 4. £000 4401p 4.4410 | 4.5009 | 4. SKK) 
| ! ! F4obe | a. GHY | 44350 | 4.4782 | 4. ND | 44S | ROT 4. aie 4, 
: ( 
I 2A | 4.4577 \ 4. 4942 4. AST 4. 47RY 4. 44N2 4.45017 4.4517 4.4082 4, 4042 
4ho-16 UN 44H | 4.4991 4. A574 4.4778 4.4901 | 4, 4n20 404504 4.409] 4. 4901 
si 3A 4.4805! 4. bon) 4.4504 4.4421 5 4. fK0 4.4550 4.405 4. SAAD 4. SOK) 
4.4456 | 4. AMY 4.40591 4.4412 4. OY 4.4058 BANAT 4. GOOG 4. O00 
2A 4.7400 4.7471! 4.6 4.7105 4.7471 4.0504 4.0404 ATT 4.747) 
434-8 N | 4.7284 4.71s2 4 BOR 4.7008 4.7452 4 nT 40001 4. 7AMD 4. TAM2 
‘ i| 3A 4.7420 4.73) 4. HOSS 4.7157 4 7AtK) 4.6076 400g 4, 7FAM) 4 Tw 
4.7518 4.7507 4.0085 4.7145 4.7511 4.6019 4.0615 4,751) 4.7511 
| 2A 4. 4.74150 4.6) 4. 7288 | 4.7480 A UKT2 4ust2 471M 4.7480 
2 ; 4, 4 71x09 4 4.722 4.740 4.6875 4 G860 4.740 4 7489 
34-04 H i p 7 
$3412 UN | oA 4.70 4.7 4 60h 4. ! 4. 7h 4ono0u 4.0009 47m 4.7500 
| 4.7352 | 4. Tdi 4. GU56 4.726 | 4. 7409 4.0012 4. GG 4. Fiat 4.00) 
if 2A 4.07 4.74sc 4.7076 4. Tanti 4. 74S2 4 7014 4.7004 4 FAs H 4 71N2 
4 ; ! 4. TADS 4. TAG 4.7078 4, 4.7401 4 7D1S 4.712 4.740 | $71 
494-16 UN ! 3A 4. an 4 Thums 4. 704 4.742 4.7 May 4. 7g 4.70400 4.7 hot | 4.7000 
| 4. 7586 4. 7in9 4.7091 4. 4,79 4. 7052 4, 7046 4.770 4. 70a 
{ ZA 4. 480K 4.0 4.5150 | 4.0K | 4.0071 | 4. KD 4 wih? 40071 | 40071 
bs N ! aun | AWN | 4a 4 WM 4.02 1 4.00 4 wn 4 Wise 4.9082 
i ¥ il aA 4 vse) FAR | 4 O1S4 Cs FAHD 4.411 4utth A OAT A KOO 
! 4.4418 6.0014 4..91K5 4 ih At) aol 4.0195 A. OCTE 5.0011 
aA Hy qn 4 Fist 4. 0tny 44S 4 tein) 4% 4 qty | 4 400 
b12 UN i 4.0N4y AAS | 4.4 4 724 40087 4 4 4ou'a | 4 tied 
a 3A 4. 0X01 5 Wey 4 4 0770 4.0009 4 oqo 4 woh A ty) 5 100K) 
4. WMG2 4. 0000 4 4761 6. 0009 4.9412 4.9406 § Gog hUWK 
24 4.9877 4 9989 4: 4. U7Nn 4 ony 4unys 448s 4 nee | 4, 04K 
b-16 UN | 4. Mts 4 Heil 4 $0777 4.0901 4081S 40le 4.900) 4 ol 
e = oA 4x5 fi (KK) 4 rt 4 in fine 40g 4.054% ae) 5 naa0 
| 4, O84 | 4, 0099 4.051 | 4.5811 fH 4.0452 4.006 5. UKK) $0000 
\ 
| 2A hos | 5 ee fe hd fod f hal ia yal 
og é ae Loe fi. bine! rere! BVA : A P4as2 
Bier * Tl 3A h 16s lias | hot 51615 b 1614 Dyed 
5 dash sais | ho wod Pato) 5. Wl? at 
J 2A ed | A, ad nil) | a we HUST2 t Le od) 
fF. Fae, P tee t ff. af fat ne ‘ re 
oe ! i fo pg ‘ hoist his7h & pseu mis nis 
Bia de ne | B Yon | h. sou |B ot ies | hea | hawk 
fe A i fg | ALG y2 Le Sa fh Zaye 5 ao 
| 
aA nowy 8 gine Ae Be 4s Loafwae a 
ar: oa A 2s a0 A POs eed matey A2ia 
SHUG a | sA hoeg At La ea a) eoern Pei 
if hoop! | h2S09 6. dni | 5.2046 eel | 
WA Run 5 ALM | 5 tants | Aan ud naw auth “qo 
: i hist ee fdas: & ftisl ee Lene ime f funy A Als 
Bie & 2 ‘| SA f hoon: foftee i f 4nd rr Hat | Ault. 4 ye Aad 
i 4: Ao 4iyn ! A. Att i ofadhs AAMT | nS hat 5 fay 


See footnotes af end of table, 


Of 


TABLE III.13.—-Setting plug gages, Unified and “ merican screw threads—-Continued 


Plug for “Go” 


threads por! ignation Class 
Major diameter 
Pitch di- 
amoter 
Truncated Full 
3 4 5 6 


Nominal 
fizoand | Sortes des- 


W truncated setting plugs 


Basle-rest setting plugs 


Plug for ‘‘Net go” Major diumeter 


54-16 


534-8 


554-12 


5, 73748 
5. 7367 
5.7395 
6. 7388 


2A 5. 9700 
4, 9788 
3A 6, W820 
5. 081s 


2A 5, 9850 5, 9970 
5, OAL 
3A 5. 9871 
§, 9862 6, 0000 


2A 5. W876 
§. GRO7 
3A 5. G24 
5, 0888 


534-16 


o8 5, 9188 


6-12 UN 


&, 998] 
5, HO) 
5. 0000 
6, 0000 


ee ener 
in. in, in. 
2A 5. 4851 5, 4980 5.4430 
5. 4n42 5, 4980 8, 4436 
Snl2 UN 3A 5. 4871 6. 000 5. 4450 
Nt 5. 4862 5, 5008 B. 4456 
2A 6, 4R77 5, 4982 5, 4576 
{ 


| 
+16 UN | 
| | 


are given in column 4 of table 11.1 


1 Pltoh dsameter Ilmits of W eae: crest setting plug gages are given In columns 9 nad 10 of this table, 


gagos ore given in columns 6 and 7 of table IfL.12, 


8, SIZES OF TAP DRILLS 


When it is important that the minor diameter of 
an internal thread conform to specified Jimits it 
may be necessary to use a reamer to finish the hole. 
However, a drill often ean be made to cut suf- 
ficiently accurately for this requirement. A 
variety of factors enter into the production of a 
clean, round, straight hole of the correct diameter. 
Yor a discussion of these and other data on drilling 
and tapping referonce should be made to “Drilled 
Holes for Tapping,” published by the Drill and 
Reamer Division and the Tap and Die Division of 
the Metai Cutting Tool Institute.® 

‘Table 111.14 gives minor diameter limits and 
corresponding percentages of basic thread height, 
¥1I, for all standard serics threads to and includ- 
ing 3% in. diameter, classes 1B and 2B. Table 
IJ.15 isa similar table for class 8B. ‘Thesc tables 
aiso list sizes of drills tani auay be eAapeckod be 


drill holes within or near the specified minor 


* Addross: 3114 Chrystor Bldg., 405 Loxington Avo,, New York 17, N.Y, 
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' Pitch diamoter limits of W ee crest setting plug gages ars given in column 6 of tils tablo. 


Major diameter ritch dlamoter Got | Not go! 
Truncated Full Vlas toler- | Minus toler-| Wand X Wand X 
ance gage | ance gage tolerances | tclorancos 

7 8 9 10 | il 12 

—- =. —— \ —— 

in. in. in, in, in. | in. 
6.4733 §, 4980 §, 4372 §. 4372 6. 4980 5, 4980 
5.4724 5. 4989 5.4375 5.4969 5, 4989: 5, 4980 
5.4770 5. 600) 5. 4469 5, 4409 5. SOO) 5. 5000 
5.4761 $, 5009 5.4412 5. 4406 5. 5009 5.09 
5.4786 5. 4982 $. 4515 AL 4815 5, 4982 5. 4982 
5.4777 5. 4901 5.4518 5.4512 5. 4991 5.4001 
&, 4820 5, 6000 5.4549 4. 4549 5. 5000 5. 5000 
5.4811 5. 6000 5. 4652 5. 4546 5. S00U 5. 000 
4. 7099 5.7470 5. 6558 5, 8558 5. 7470 6.7470 
5. 7088 5. T48h A, B5BL 6, 6555 6. T4R1 6.7481 
5. 7154 §. 7D §. CAS 6. 6613 5. TC 3.7500 
5. 7143 5.7611 5. 0616 5, 6610 6.7511 §. 7611 
5,720 §. 7479 5. 6869 5. £860 5, 7470 5, 7470 
5, 7221 &. 7458 5. 6872 5, 6886 5. 7488 5, TASS 
5. 7288 5, 7500 §. 6907 5. 6907 §.'7600 6, 7500 
5, 7259 5. 7500 §. 6910 6. 6904 5. 18 5.7508 
5. T2384 5. 7481 5, 7013 5. 7013 5. 7481 5. 7421 
8,725 5. 7490, 5. 7016 5.7) 4. 74%) 4 TAU 
5. 7318 5. 7500 5. 70A7 5. 7A7 5.7500 5.7500 
5. 7309 6. 7500 5. 7050 5. 7044 5. 7500 5. 7509 
5. G597 5. 9070 5. O56 §. 9056 &. 9970 4.9970 
5. 9586 5. PBL 5. QO5Y 5, GO53 5. 9081 5 sh 
§. 9653, 6. 0000 5. 9112 5.0112 6. OW) 6, 0000, 
5. QEAD 4. 00i1 6.0115 6. ¥tuw 6.0011 6.0011 
| 

§. 0730 5. 9979 | 6. 0369 5. wdht | Seer a | 5, G70 
5. W721 . F988 6, 9372 BAGG 0 VORB 5, FURS 
5. O78 6. 0000 6. y407 6. 4au7 6.0000 6.0000 
5, 9759 6. 0000 6. 9430 5, 9404 6, DOO} 8, OOOU 
5. 0784 5. OORL 5 W513 5. 9518 5 W081 5. 9081 
5.0775 5, 96100 5, 9516 6. OF10 fh. (OK) 5. HOD 
5, GBIR 6, 0000; 6. W547 5, 9547 6. 0000 6, 0000 
6. YBOW 6. 0000 6. 0550 5. 0544 6. ONO” 6 O00 


Pitch dlumoter Hmits of X basic-crest setting plug gages 
Pitch diameter linlts of %. basic-crest setting plug 


diameter limits. The diameter of the drill, 
the probable hole size, and the corresponding 
percentages of basic thread height are tabulated, 

As a drill may normally be expected to cut 
oversize, probable hole sizes are tabulated that 
are derived from probable mean oversizes, also 
tabulated. The following is quoted from the 
above-mentioned report: “These oversizcs were 
determined from # series of tests conducted by a 
number of drill manufacturers. Using six sizes 
of drills ranging from }. to | in. a total of 2,808 
holes were drilled in cast iron and steel. Com- 
mercial high speed drills were used and the drilling 
equipment was of the same type and condition 
that is normally eneountered in metal working 
shops. The average depth of bole drilled was 
equal to 1% times the drill diameter, and the 
measurement of the hole was male at the midpoint 
of the depth drilled, » With good drilling 
prac fees and with rensonabic care In tie resharp- 
ening of drills the average user may expect to drill 
oversize in {he same manner.” 


Tas.e I11.14.—Tap drill stzes, Unified and American screw threads, classes 1B and 2B 


Classes 18 and 2B manor diameter, internal Tap drilis and percen basi¢ thread height 
threads 
Threads} Desig- 
Thread size! perinch ; nation | 
Percent Percent Nominal Theoreti-| Probable | Probable | Percent 
Minimum !basle thread| Maximum |basic thread‘ size Diameter {cal peroent] oversize, hole size | of thread 
height height of thread mean 
No. in. in. in. $86 fs en 
5 5 . O18 74 
Q 6.060 80 NE 0.0465 83.1 0.0514 &2.9 (itn 81 “0015 71 
is 54 89 0015 81 
tl .073 64 NC 0561 83.3 0623 62.7 Lass 07 0016 m0 
1) 073 72 NE 0530 83.1 - 0635 62.7 ie & ae " 
a 82 0017 76 
2 .086 56 NC . 0687 83.2 0737 64.0 14 #50 69 .0017 62 
#49 (017 49 
c 50) 7 0017 70 
2 .086 64 NE 0601 83.3 . 0753 §2,7 (EG Fy hae o 
one 85 0019 7 
“he in 7 - 0018 70 
3.090 48 NC O74 83.5 0845 53.6 |) 447 76 0019 69 
#46 67 0018 i) 
Hs 63 0018 56 
H 78 OY Co) 
3.00 56 NF . 0707 83, 2 . 0865 53.9 {es 93 0019 65 
#4 56 OTS 48 
#44 40 ATG 74 
é 4 #43 71 O20 66 
4,412 40 NC 0849 83.4 . 0939 55.7 Sag a7 cKI20 51 
44a in AG 000 a) 
43 #5 W020 78 
68 0020 61 
4.112 48 NF 0894 83.5 - 0968 56.2 |) 340 in. 77 inion 66 
#41 £0 . 0020 2 
il 83 (23 78 
i ; 3 79 0023 7 
&  .125 40 NC 0979 83.4 . 1062 87.9 14 93g 72 * p02 65 
{ 11837 06 0023 58 
#38 #0 0023 72 
& ,125 44 NF . 1004 83.3 1079 57,9 |) #37 71 0023 63 
#36 3 . 023 &6 
#37 84 . 0023 78 
tae | a ses 72 
ain, q 0026 64 
6 .188 22 Ne 104 RAR H 14 | 6a) i\ase 69 | * 0026 | 3 
i i #43 GT 0026 | 0 
Lt 62 0026 55 
Ry 83 0026 76 
6 .138 40 NF Ni 83.1 He 58.5 {rs Hs Q026 60 
3 0026 6) 
& .164 32 NC . 180 83. 8 «130 61.6 oH 4 aozy 62 
p 8 020 1 
8.164 36 | NF 1] 134 | 83.1 | 142 61.0 {ro 6b 029 87 
¥64 in, 65 (O20 57 
a so (052 a 
26 0032 
10 «180 24 NC «4345 83, 1 - 166 62.8 14 #25 76 (052 69 
HOA 70 82 {4 
(#23 66 0032 61 
pb in Ris . 0032 75 
. : 22 #1 (182 73 
10.100 32 NF . 186 83. 8 . 164 GAN 1449] 76 | Og 8s 
420 71 . 0082 A 
ri in. 82 Bay 76 
79 0036 73 
120.216 wu NO 371 83, 1 - 181 4.7 #16 72 "0036 6 
#15 67 OORS w 
H | ae #4 0085 77 
: 1h 78 - O35 70 
1 
12.216 28 NF 177 84.1 . 186 64,7 Ht 74 “Osh 8 
#13 67 LONBE 789 
ie M 0085 76 
F ‘ 3 70 008K 68 
32, 216 32 NEF . 182 83. 8 . 190 {4.6 Hein. 70 eh 62 
#12 67 SS 58 
id 3 - 0088 17 
79 - 004K 73 
\% yt] UNC . 196 83.1 20? 86. 2 |} #7 Th . 0038 70 
13¢4 Ip 72 . 0038 66 
#6 7 . 0038 65 
Hi ay OK 03 
: 3 #0) , GRR ‘ 72 
44 % UNF 211 1 2) 64.7 4a ini 67 * 0034 ; 50 
vi 82 NEF 20 x3. A 204 een a Hee AR | a 
Mi 36 UNS 7.0 83.1 226 6.5 | #2 KO - 0038 é 70 
: oe ‘ i : KF 77 00S : 72 
S46 18 UNO 262 #3. . 5 65.8 th nH 104 "on! HA 
&H 004) zi 76 
44s 24 UNF - 27 S415 . 217 65.6 |41 7h Jd) bp Live 
W Pa at hk 
She a2 NEF | 270 OK . 286 65.8 ie re Be ae 2 a 
uw. | ae Tia my “ah mea czy} og nos A rere < 
, Aree ; : me ' vr 0044 72 
4 it UNC | 307 | gg. & $21 66.5 a4 “tA | a7 
; an ‘te fe ae ( rat) 0044 7 
Hh a4 UNI | 130 | 3.1 | #40 47 ta | a 0 3 | 7 
ae lin F : V4. In vi 00485 : iM 
% 82 Nee ite 8° | iy 41 lis ‘34K0 | 67 “O46 | y825 Bb 


Unified and American serew lhreads, classes 1B and 2B - Continued 


Tani UL. —Tap drill sizes, 


H H cin 
1 | i Classes PBoand 28 minor diameter, internal | Vap drills and percent baste Uiread hergtit 
i threads | 
Threads | Desip- | is 2 } ea Bus cge da ie aa a oe eee ey ad 
Thread size: per inch | natton | ! i | f : 
j t VPerecui ‘ Vereent Noninal Vheorelis Protable ¢ Probabh Dercent 
) Minimmm basic thread Mastmem _basie thread size Diameter Gud peresnt oversize, Hindesize oof thread 
height: height | H of thread , mean 
S eee eames eit = eee mes Se ye es os 
! 
No, in. in. i | in. ; 
3M 36 UNS | O.345 S3.t O71S AREbS : rh) ; ONS | ee 42 
3. ieee ot ay! . , rpg Jt 1 RE JOG | ; x1 
ri6 u UNC 1 . 360 R.A 66.3 AZ In, ‘ KA “aman 74 
Us 0 | UNF ns. sus ree tet pe o aay ve 
\ A Gar 7 0046 iA 
Ho 2x UNEF 399 83.0 | 407 65.7 4010 72 O46 | ite 
+ aa ae «ALA a - OONT 7b 
, : P 42 f 
ty 12 N ALG \ KS. 428 O65 “azig | 4 aiite Re 
de 13 H ire Kee ABS 66.1 ET 73 
hy 20 I wis | S31 457? 682 SUH? 65 
4 2s 1 46h nil | ATO GL = OKES | a 
a — (Kk : 
Ye 12 42 nS. 6 490 Tat 
Bio 18 £502 | 13.8 Ais mi 
6 Br NEF | BIT KL. 227 anita 
é 1 I oa mith 
ort 2K ' KB | fb2 eer ! 
or) Vi | RB.0 | Ao t WAY | 
4g 12 i K3.1 553 Long 
5 - Jaya t 
4 18 83.1 578 “oot 
5 9 . re be in. OOF y 
us it soa O17 ho seen in, "ante | 
54 Qs ' xh ae) ta | 
‘ an Se | 
hig V2 ! 83.6 66094 | Ong t 
ig | wy “ KL | L606 Juan! 
7 : . i ES 
34 w i a3. 1 | OO | 
‘ . : 2 ER 
4 wm L0O5t | 
44 na H i 20050 
4 %) OKT 
44 2x ar Ties 
Mia i 12 H H naw: 
Mig 16 1 cane 
134 20 ! ‘ O82 
4 st) : 24 Oe 
\ en Pees |) wun 
4 ‘ a ee HO 
4 R j OF ang in, ree 
| | “tag dn. LON 
uw 14 UNE 2709 Kau ALES 65.7 URGZT ite tna? VSigh 
! i i Uni. SLT 
ws 16 UN SOT KOS 82 ! HY LAT T® | 
74 20 UNEF ys 3.1 ht : Rad | 
44 28 UNS 2836 HHI RIS : 
15 'N 7 huh ar ; 
16 12 UN ohh? mat | n 0 atea in, 
46 Ww UN 240 | soot ssi Tein ONT 
‘Sie 20 UNE AN KAU! nu | Tango 
1 OY 
1 # UNC Paty KS. S AY Log! 
1 12 UNF 0 sit sj ee) 
, eats 
1 MW Nx 28 ni. win | eee 
JOof 
1 yi I Un oT Bd G16 Ani 
1 2 UNEP ow | f thoy ! 
} 2H UNS 96] AOS ¥ ' 
5 ~ ony at es a 
any 12 UN url wn re a mad | 
Lhin V6 UN a) ; Toone 7 bnipn 1 on) 
Yhin 14 NE twe ! Lots} 2. tk JHoe | 
14 7 UNG 970 43.4 WS | rn 
144 x N G00 | MT Loin: : 1 pone | 
i F i's in i nnd 
1 05 
_ ie ma Oe aan. 1 wa 
1s oth i ad Who ibaa pe 1 UBD 
5 a t Gh ftlinan. 1 
15% 1s SB 1 Tain, ! 
14 2 wa Hho degan 1 
Ws a4 AL). Lt re roe i 
lis 1? BOK wo 1 
lites G6 RAL | Oly 1 
Vo 1% KK Oh ; 
Whi 7 RAF | By. 4 ) 
Ih K fa Mn. 7 1 
lis 12 Ko TD, 66.4 H 
1h 16 KEK ! 
Mi wo | BaD ew 
Wi 2h 43.1 : i 
Mie yz ii ; i : 
lis 6 31 I Hi : Ly 
Vis \ 1s U.S i 6AS Vi 'due di. 7 
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Tan.e LI.14.—ap drill stzes, Unified and American screw threads, classes 1B and 2B—Continued 


Classes 18 and ?B pune ameter, internat Tap drills and pereent basie throad helght 
threads 
Threads | Desig- jae eee, 
‘Thread size} per inch | nation 
Percent Percent 1 Nominal Theoret{-; Prabahle | Probabie | Pereent 
Minimum ! basic thread, Maximum |basie thread size Diameter led percent) oversize, holesizo | of thread 
helghe height of thread mean 
ee at | ey er. ey ae ; a a aS ae es i ee | 
No. in, in. in 
l¥ein. 
134 6 UNC | 1.195 8a. b i. 225 69. 5 [lise in, 
liye in. 
154 8 N 1. 240 BA. 1 7, 2605 6.7 | 
144 12 UNF 1, 284 B2.1 1. 308 66.5 | 
136 16 UN 1.307 83.8 1.321 | 66.5 | | 
134 18 NEF 1.315 | 83.1 1.328 | 65.1 : 
I * 
Mio 12 UN 1.317 3.6 | 1. 380 76 deat i 
116 16 UN 1,370 BELL 1.4 
Wis 18 NEF 1.377 83.8 1s | 
The 6 UNC 1.320 v3.1 1.35) 
Ibe 8 N 1, 805 33,11 oso | 
| 
yy 12 UNF 1.410 | 83. E | 
Ty 16 UN 1, 432 | ABS | 
The Rf NEF 1.410 | ns 1 
lly Pal) UNS 1, 446 | nt. 
a4 16 N 1.405 a3. 1 
116 18 NEF 2,02 43.8 | 
1*4 s N 1.400 B41 VSis i 
1% 12 UN 1, 555 au} 1Sss nt, f 
1% 1 UN 1.657 ui OK Lat | nf. 5 | 
1% 18 NEF 1.565 43.1 1, 578 in 
Ibis 16 N 3.620 83.1 1. 634 65.0) Ves in, 
lio 18 NEF 1. 627 3.8 1.6 | foe ahs | 
4 Py ‘ wed Uta 
Bop 8 fF UNG | 18H, oe rr ae cee free a 
| | hea in, | 
1M & N LG KB. 1. 610 | 7.7 i's dn 027) 
| itllg in, Hint | w 
Pate 7 
Tie, ofp. ote UN 1. 664) j ey igi ig ash 
4 16 UNEF I ] HSK | 1 64g | LOSTH v1 
14 20 UNS 7.96 N41 1.707 TST! ral 
Tite 16 N 1. x3. I 759 FAK) a7 
1% 4 N 1. M3. 1 1.765 4 FMR) ee 
7 . ; P jlécae in, ts 7 
WA 12 UN I: 83.1 1. xts ng ln Sang 4 
17a 16 UN 1. x3. M tk BT dbs im SISS wt 
6 16 N 1. i S41 1 ASI ar) re 
2 4hy UNC 1.780 | Ki | 7812: ra 
2 K N 7 Sh i 3.1 Vago | reed) TT 
2 12 UN 1.910 | Hi 1 1ou8 | Pies a 
2 Ty UNEF it | KA | Lal | UTS rer SAE 
2h USNs 1g | Ki. 1.957 1 w 
16 N 1s | bs a | 2a i 77 
% N 1 i ee | 2015. a 
VW UN 2 ‘ si 2nge t 7 
16 UN 2057 | aI 2071! 
16 N 2. xs 1 | Qa 
4h UNG 2.009 1 BAA PAU ha 
K N 2.315 | 
12 UN z 
16 UN 2. : 
va) UNS 2 
16 N 2 
12 UN 2.4 
16 UN 25 
16 N 2: 
4 UNG 2 
x N 2 
lz UN 2: 
16 CN 24 
12 UN 2! 
16 UN 2! 
4 UNC 2 
& s : 2 
12 EN i 2 
1G UN 26 
12 IN 2 
1 UN 2 
4 i 3 
4 12 ae 
4 16 arn 0 
shi 4 4 ul 4 om 
he 4 3. 229 ! Patt 
Bers 4 3.470 SARK) 


Tanne LWi18.— Tap drill sizes, Unified and American screw threads, class 8B 


Thread size 
No. in. 
0 0.060 
1.073 
1.073 
2 = .086 
2 .086 
3 209 
3.080 
4  .112 
4 .412 
& 326 
& 1126 
6 .138 
6.188 
B .164 
8 .184 
Ww .190 
10) 1190 
12.218 
12.218 
12° «216 
4M 
% 
oz 
Sis 
Sis 
546 
48 
u%, 
wk 
We 
Ho 


Threads 
per inch 


40 


48 


40 


44 


32 


36 


a4 


82 


ce 
nN 


va) 


70 


Class 3B minor diameter, internal thiroads 


| Percent Pereent 
Minimum basic hasic 
thread thread 
height height 


Designu- | 
tion 


Maximum Nontinal size 


in 
0.0514 
- 0625 


NF 
NC 
NF 


NC 


NF 


NC 


NF 0797 


NC - 0849 


NF - 0894 


56.2 {he 


NC - 0979 


NF - 1004 


| 
NC - 1040 83.8 «1140 


W714. 
59.1 ia 
«1110 
+ 1300 
1340 


- 1186 
. 1389 
1416 


+1450 


+1555 


» 1560 13.8 - 141 63. & 


14710 3.1 - 1807 


+1770 4.1 65.3 


NEF . 1820 $B. 8 


UNC - 1960 K3. 1 . 2067 66.7 


a 
al 
a 
~n 


2H 


&3. - 2720 78 


- 2630 


. 2TEA 68.5 

WK 

: ibaa In. 
Joe in, 


» RAT 


vA al 


= 
‘ 7 as LR |G) 
2S 


3717 * 


SIG 70.7 A2¢a in. 


Tap drilts and percent baste thread helght 


| Theoret - 


Diameter | ieal per- 
cent of 
thread 

in. 

0.01685 83 
HAS SL 
- 0550 x9 
- 0595 67 
. 0505 75 
. 0625 58 
. 0670 82 
. 0700 69 
07 ab 
. 0700 a 
. 0730 4 
. 6760 85 
2078) U7 
« OTRA riz) 
. O810 67 
0820 63 
. 9810 7K 
- 0820 73 

J 0380 |. 56 
. Os 80 
ORO 71 
. 0935 6? 
. O38 56 
- 0800 5 
0035 68 
- C838 t7 
. 1960 §9 
. CHO &3 
O05 iv 
» 2018 72 
- 1040 65 
~ 101A sO 
- 1040 ral 
- 1065 63 
~ 1040 BA 
«1005 7K 
10 70 
» 1106 69 
2110 67 
Tan | 82 
een) R3 
180 t 
- 1160 £4, 
. 1360 69 
«1300 Th 
11405 | 65 
- 1406 65 
1440 kh 

Te 
7h 
70 
68 
RA 
&L 
76 
71 
82 
rit) 
72 
67 
4 
aK 
74 
67 
nA 
76 
70 
67 
BS 
7a 
Th 
72 
71 
69 
wo 
67 
77 
71 
7 
i 
KH 
7h 
Th 
7 
77 
iW 
7 
3 
a4 
70 


mean 


in. 

0. 0015 
. O05 
- 0015 
0005 
- 0015 
. 0015 
,only 
- 0017 
OF 
- 0017 
- 0017 
- O19 
O19 
- 0010 
- 0019 
- 019 
099 
0010 
2 CO19 
- 0019 
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Vasue IIT15.—Tap drill siges, Unified and American acrew threads, class $B—Continued 
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Class 3B minor diameter, internal threads Tap drills and percent basic thread hofght 
Percent | Perrent Theoret-| Probahlo 
Minimum basic Maximum basic Nominal size} Diameter | ical per- | oversize, | Probable }] Peroont 
thread thread cent of m¢tau holo sira | of thread 
belght Boight thread 
in, in. 
0. 3990 §3.0 0. 4051 9.8 .§ 62 
c 7 76 
+4100 83.1 4223 71.8 3i¢ein 6s 
. 4170 $3.1 - 4984 7.7) 23hein 23 
4460 83.2 - 4337 71.3 | 2%4¢in 65 
. 4610 84,1 - 4676 69.8 giao caaag Pag rao Po caga oo 
$a in. 82 
4720 83.6 - 4843 72.2 (shed u _ 
4 in 80 
. 020 83,8 . 5106 71.9 (oa iG: - 
«in. 78 
5170 84.1 BAA 70.4 (rane in: & 
5270 83.0 . 6301 72.7 | 174) in, 75 
. 5350 83.1 . 5403 72.7 sib in 48 
®f{ain. 8 
. 5850 83.1 . 8730 721 0.5687 in, 
874s fn, 
. 8800 83.1 . 5869 70.4 |{9 son tn 
. 5970 83.6 6085 73.0 | 1¥42 In. 
64 84.1 6404 70.4 | 44a in 
- 6420 3 1 . O45 73.8 | 4466 In. 
- 6600 83.1 . 6707 73.3 | 2342 in 
6820 83.8 . 6908 72.9 | '8ein 
, 6060 83,1 + 7037 71.3 | 4566 in, 
«7220 83.6 - 7328 73.8 | 18.5 min 
740 83.1 . 7833 72.8 | 34 in. 
7580 83.9 - 7682 71.3 | 496cin. 
«7550 43,1 2681 74.1 | 4k64 in, 
130 83.1 7052 12.7 | 2542 in. 
, S46¢in. 
. 7980 83.0 . 8088 73.5 gaa fae 
. 8070 83.8 . B1BR 72.9 | ‘Hein, 
R210 83.1 8227 71.3 | 63644n 
- 8470 83.6 «8575 73.9 | 2342 in, 
. 8700 83.1 8783 72.9 | thin, 
+ BYRD o5.u .8Ul2 71.3 bi in 
1 8 | UNC 8050 83,1 -8707 7.1 (Gen 
1 12 UNF . 0100 83,1 20's 74,1 | 2842 in 
28h 10 
1 4 NB 9230 82.0 9318 73.8 {o'on74 ie. 
l 16 UN , 9320 83.8 9408 72.9 | 1451in, 
1 20 UNEF ~ 8440 43.1 - 0537 71.3 | S4ein 
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1Me 18 NEF 1.0 $3.8 1, 0105 72.1) iin 
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1% 8 N 9900 83.4 1,004? 74.3 1 dn. 
15 12 UNF 1.0350 83.1 1.0448 74.1 | 1342 In 
1M 16 UN 1.0570 83.8 1. 0658 72.9 | Mein 
1% 16 NEF 1. 0850 83.1 1.0730 72.4) WHoin 
1H6 12 UN 1.0070 43.6 1.1073 74.1 | 1342 In, 
Me 16 UN 1.1200 83.1 3. 1283 72.9 | 144 In. 
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1K 7 UNG 1.0060 83.6 1.1125 74.1 1 1342 in, 
1M 8 N 1.1150 83.1 1.1207 74.11 thin 
14 12 UNF 1.1600 83.1 1, 189% 74.11 1442 in, 
1K 16 UN 1.142) 43.4 1, 1906 72.9 | 144 5n. 
1h 18 NEF 1.1900 $3.1 1, 19R0) 72.1] 14a in, 
146 12 UN 1. 2220) 83.6 1. 2424 74.3 | it4ain. 
1546 16 UN 1.2450 43.1 1, 2533 72.0 | 134 tn, 
1544 18 NEF 1, 2620 83.8 1, 26005 724 | aha in, 
% 
136 6 | UNO 1.1950 83.1 1.2146 Te 
134 8 N 1.2400 83.1 1.2047 Hae 
134 12 UNF 1 28% 61 i. 74.1 | 1842 tn. 
144 16 UN 1.3070 85.8 id 29 Vito in, 
1% 18 NEF 1.3150 R37 1.3: | 72.11 1Mein. 
Vis 12 UN 1.3470 K3.6 1.857; Tevlathes ja, 
Va wm oto oun 1.3700 KI | 1. 87K 72.0] 13h iu. 
16 1K Ot NEF 1.3770 $3.8 ee 724 1 tn. 
vee il ; I'4edn. 
4 6 UNC 1.4200 wal 1.3: alte Me 
4 8 N 1.365 83.1 1 3707 74.0 ach 
1K 12 UNF 1.4100 31 1.4308 741) A849 in, 
Vy 1G UN 1.4020 8S. 3. 4408 720) 40d, 
4 JH NEF 1.4400 RAL} 7 44 2.3) 140in 
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Tame IH. 14 —Tap drill sizes, Unified and American acrew threads, classes 1B and 2B—Continued 


Percent Poroont Nominal Thooret!-| Probablo | Probable 
Minimum agg Maximum Beate thread alze Diameter cal percent oversize, | holesize 
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1.377 65.8 ae dy 
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2 in ; 
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4in 1. 
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2 in, 1x 
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1. 66.5 | 14445 in 1,99 
1. 66.2 | 19464 in 1, 
1. 65.9 | 2in, 2. 
1. 67,7 | 2in. 2. 
2. 03 66.5 | 2 442In 2. 02 
2.0! 66.5 | 2 MYain 2. 
2, 65.9 2 16 in 2. 
~ ein, 2. 
2 . OF 71.0 2449 in 2:0! 
2. 2. 140 67.7 | 23¢in 2: 
2. 2.178 66.5 | 2542 in 2. 
2. 2. 196 66.5 | 2340 in 2. 
2. 2.207 66.2 | 2%4a in, 2. 
2. 2. 250 5.9 ‘ 2, 
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a: 2.040 Wain, 
2 2.678 Pirate a aN 
2 2.600 | e2ttyain, 
“e 2. 84 hin. 
2 2.821 2"tadn, 
Pos 2,707 2h ln. 
Pau Ae a 2ialn, 
Pama 2M 
Pest 2G | fMaaln 
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ap drills and percent basic thread height 


ae 


ameters and pitches, allowances and _ tolerances 
and dotailed directions for specifying speci 
threads on drawings. A discussion of factors af- 
fecting the design of special threads is presonted in 
appendix 5, p. 200. 


2. UNIFIED FORM OF THREAD 


The Unified form of thread profile as specified 
in section LIT shall bo used. 


3. PREFERRED DIAMETERS AND PITCHES 


The use, wherever possible, of the standard 
thread series in section III is recommended for all 
applications. Whenever sizes and pitches in the 
Urified or American Standard coarse, fine, or 
extra-fine, or the 8-, 12-, 16-thread serics are not 
suitable, the designer can usually select a diameter 
or pitch froma preferred list. Seetable IV. 12, p. 99. 

1, Prererrep Diamerers.— Whenever possi- 
ble, the basic diameter should be selected from 
series of diameter increments as follows: 


Diameter increments 


First choice | Second choice 


in, tn tn 
Y% to &% Yo mete en eet eee 
%to ly 14 Ve 
Ikto 6 M 0.4 

to 16 hy y, 

to 24 1 MY 


nee 


Tt is recommended that diameters less than ¥ inch 
conform to the numbered sizes of serews as there 
is virtually no necessity for the selection of a di- 
ameter not included in the numbered sizes. Fur- 
thermore, the coarse and fine thread series provide 
ample choice as to diameter-pitch combinations. 

2. Prererréo Prrcies.—-Whenever possible, 
the pitch should be selected from the series 40, 
36, 32, 28, 24, 20, 16, 12. 10, 8, 6, and 4 threads 
per inch, Tntermediate pitches should be used 
only when absolutely aecessary., Pitches coarser 
than 4 threads per ineh are not recommended. 

There are praetienl limits to both the largest 
and smallest diameters suitable for any pitch. 
The curses of fire 5.2, p. 202, step at such limits, 

% Baste Trap Dara. Basie thread data for 
standard pitehes are given in fable [Vit. These 
ape ta be used in conjunetion with the directions 
fer pavenfs any aan thrends on drawings, as 
wien ot tS, 


CLASSIFICATION AND TOLERANCES 


eres tibbedied for cenerab use six distinet 
Poors theemb toleranees and two elasses 
perfec in the followin brtef 

eo boeret her wath the aeeons, 

nee ter the puro eecof meur- 

iy rose ten, ak cere 


thread parts. This standard includes Unified 
classes 1A, 2A, and 3A, applied to external threads 
only, and classes 1B, 2B, and 3B aa to internal 
threads only. In addition, it includes American 
class 1AR, applied to external threads only, 
16 threads per inch and ‘coarser, produced b 
combining the American National class 1 al- 
lowances with class 1A tolerances. The require- 
ments for a screw thread fit for specific applica- 
tions can be met by specifying the proper cembi- 
nations of classes for the components. For ex- 
ample, an external thread made to class 2A limits 
can be used with tapped holes made to classes 1B, 
2B, or 3B limits for specific applications. 


(a) GENERAL 


The following general specifications apply to 
all classes sto Te | for applications of the Unified 
form of thread. 

1. Untrorm Minimum Interna, Tureap.— 
The minimum major, pitch, and minor diameters 
of the internal thread are, respectively, the same 
for classes 1B, 2B, and 3B. 

2. Direction AND Scope oF ToLERANCES.—- 

(a) The tolerance on the internal thread is plus, 
and is applied from the basic size to above basic 
size. 

(b) The tolerance on the external thread is 
minus, and is applied from the maximum (or de- 
sign) size to below the maximum size. 

(c) The tolerances specified represent the ex- 
treme variations permitted on the product. 

3. Bastc Formuna ror ALLOWANCES AND ToL- 
ERANCES.—The basic formula, from which allow- 
ances on all diameters and teierances on pitch 
diameter are derived, is 
Tolerance (or allowance)=C(0.0015 YD+ 

0.0015 ¥/L.+0.0155'p%), 

where 

C==a factor which differs for the allowance or 

tolerance for cach class 

D==basic major diameter 

L=length of engagement 

p==pitch 
This formula is based on the accuracy of present 
day threading practice, and is applicable to all 
reasonable combinations of diameter, pitch, and 
length of engagement. Numerical values of the 
increments in the formula for standard diameters, 
pitches, and lengths of engagement are given in 
table I11.9, p. 20. 

4, AnLowances.—Allowances are applied only 
ty external threads. The values of the factor C 
(par. 3 above) for allowances ave as follows: 
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TabiEe 1V.1.—Thread data, Unified and American thread form 


- Equivalent to the baste height” & of the original Atoricun Nattonal form. 


Note.— a 
FTN nee feam 


; 
Kane Nerm H, 


The formula on p. 75 is not. applicable to class 
1AK as this class is produced by combining the 
Asoriean National class 1 allowances with class 
1A tolerances. These allowances are larger than 
those for classes JA and 2A and provide for ready 
assembly under adverse conditions. Nurnerical 
valucs of allowances fer cach pitch are given in 
tal les TV.2 2and TV.2A, 

i. OM ASO Diameren Tor. 
nal threads. —The tolerance on major diameter for 
special threads is not specified, as it must be de- 
termined in relation 10 the requirements of a 
given design in uecordance with the procedure 
outlined on p. 201. Preferred tolerances equal 
to G.060 77 for classes ZA and 3A, and equal to 
G.090\78 for classes TA and TAR are given in 
table DVS, 

(by) Internal threads. -'Vhe tolerance on major 
dtaineter is for reference only. Ttas equal to ///6 
plus the piteh diameter tolerance of the class of 
naa Involved. ‘Phe saaxtium: major dinaeter 
Gf the internal thread qiny be determined hy 
adding Q.7Q50p¢ VEV2H, table IVI) to the 
mexieuin pitehy digmeter of the qaternal thread. 
Jo cho ensionmng gatermal Unreads Une qorsimain 
nage: Satoefer is not specified, bemge established 


ar 
RANCHES. o+ (a) Ttrter- 
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SSS SS = SSS == = a SEE = 
Vronca i | | Yolter- 
Flat at tlon of Heightof Twiee | enea be- 
Internal Muternal } Trunca- internal the ea. tween | Double 
Flat at} thread Height thread tlon of Helf | ‘Trunca-] Adden-} thread | Helght ternal mat, height | Double 
miernal} root snd] ofsharp | root and | external] adden- | tion of | dum of and of ex- thread major ofin- | height 
Threads] Pitch, | thread | external v- external | thread | dum of | internal} external; depth of} ternal addan- and = | ternal of ex- 
per ineh, rest, thread | thread, thread root, external} thread | thresd, { thread | thread, | dum,» pitch thread, | ternal 
ercst, ttest, thread, | orest, engage- dlam- thread, 
ment, eters of 
internn} 
Fiat ton ho= A= thread, 
Fea rae fae Prd fence hom hoo h= Dhar has 
pi4= pike He Hpe | yo= | Mel | Hae | aim | iim pede | Suite | Male | IK He | oie 
n Pp O.2hp | O.125p |0.866025p| 6.10K25p | 0.14454) | 0.16298p | O.Z1G5tp | 9.82478p | 0.54127p | 0.61343 p | 0.649519p | 0.70386p | 1.0R253p | 1.22087p 
1 2 3 4 5 6 7 8 16 i 12 13 4 15 16 
in. in, | in. ae in. | in. in, in. ie in oom in. in. ih. sl 
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hy the crest of en unworn tool. In practice, the 
major diameter of an internal thread is satis- 
factory when accepted by e# gage or gaging method 
that. represents the maximum material condition of 
an external thread which has no allowance. 

6. Minor DiaMeTER ToLenancers.—(a) /erter- 
nal thieads.—-The tolerance on minor ditunceter of 
external threads 18 for reference only. At the 
nominal minor diameter, that os at the titersection 
of the rounded root with its center line (see figure 
WEd, pp. ddy at equals the piteh diameter 
tolerance plus 77/12 aod apples only where the 
rounded root is a requirement of the design. 
Otherwise the tclerance shall be ///4 plus the 
pitch diameter tolerance. The minunum minor 
diameter of Che external thread may be determined 
hy subtracting O.6495p0- 3/4/77, tuble 1V.1) from 
the minimum piteh diameter of the external 
thrend. In Vaasa gn: external threads the 
vininum minor ditaneter is not specified, berg 
established by the erest of an unworn tool. In 
practice, the miner diaumeter of ra extemal thread 
is satisfactory when accepted by a pape or paging 
Inethod) that) represents the Maximum meterial 


itten of tho inter thrend less the allow. 


ate 
Uyastes 


ances, if ay. 


TasLe 1V,2,—Allowances for caternal threads of special diameters and pitches, classes 1A and 2A 
CUNS and NS threads, seo subsection 5, p, 98) 


Threads 
por inch Yea Ma iA 
0.0600 to 00782 to 0.1095 to 
0.0781 0.1004 0.1563 


SRXBERS PESTSS 


Xia 
0.1584 to 
0.2188 


Major, pitch, and minor diameter allowances « 


44 34 4a 
0.2580 to 0.3124 to 0.4378 to 
0.3124 Q.43T6 0.5626 
in, 
0.0007 
- 0007 ; 
- 0007 ‘ 
- 0008 ¢ 
0008 . 0008 0000 
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1013 - 0013 
0014 AG 
san esetateeedt OO15 
Pinte tect ag. |W Ok Soe | 0016 
4 
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Threads por Ich 


* Allowances are based on diameters glvon in cormtnon fractlona, which are the means of the dhurncter ranges expressed in déuliiaia, 


Tauik 1V.2A.--Allowances, class 1A Lk 


Threads 
por inch, 


n 1AKE 
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Por valued in parcenithoses thors fa ne class LAK as these are Idegtical 


with those for clasa 1A. 
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tt 


1 11E OO) to 


13,0000 


ment of nino pitchios. 


1015 
10016 
0015 


0016 
0017 
- OO18 
OIK 
00D 


- 0021 
 OOZS 
0026 
 OOSS 


021 
0023 
= 0026 
- 003) 


‘001 


0G O15 


0516 


YT 
17 
OTR 
47.10 
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02 
0024 
ODE: 
» OUS2 


0018 | 0. 001G 
0018 - OO 
. 0620 - OD2 
QZ) 0021 
OZ? - 023 
0024 0025 
~ 0027 0025 
. 0035 O34 


(6) Internal threads.—iiternal 
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diameter tolerances specified in tables TV.10 and 
1V.1) are based on the use of materials of equal 
tensile strength for screw or bolt and nut or tapped 
hole and a length of cngagerent equal to the 


nominal diameter, 


Seep. h. 


For general applica- 


tions these tolerances are suitable for lengths 


of engagement up to 13) diameters, 


based on formulas as follows: 
Classes 1B and 2B: 


A} special threads ino sizes less) thon 


within the following dimitations: 
Tolerances shall not be greater than 9.394 yp. 
Citms corresponds to o5 perecut of the baste thread 


M 


tolerance 0.05 4p? | 0.0% p/1)—0.002 tn. 


They are 


Hl., 


, 


hewht and apples in the reuge of the smallest 
number sizes of the NC and NE thread series.) 


c 


Taste IV.3—Major diameter tolerances for external _ 
threads of special diameters, Toe and lengths of 
engagement, classes 1A, 1AR, 2A, and 3A 


(UNS and NS threads, see subsection 5, p. 98) 


Majer diameter toleranco 
Threads 


ach Classes 1A and | Classes 2A and 


1AR, 0.090x/p? | 3A, 0.060V/p? 


80 
72 
4 
56 
48 
44 


Tolerances shall not be less than 0.25p—0.4p?. 
(This corresponds to a thread height of 65 percent 
for 80 to 24 threads per inch.) 

The formulas are suitable for general applica- 
tions having lengths of ks een up to 1% 
diameters. For specific applications within this 
range or for longer lengths of engagement see 
table TV.10, p. 92, and table 3.1, p. 187. 

All special threads \ in. and Jarger, 80 to 4 
threads per inch, inclusive,’ 

tolerance=0.25p—0.4p?. 

(This corresponds to a thread feeb of 64.5 
percent for 80 threads per inch graduating to 
71.8 percent for 4 threads per inch.) 

Class 3B, all special threads: 


Tolerance=0.05yp? + 0.03 p/D—0.002 in., 
within the following limitations: 

Tolerance shall not be greater than 0.394p. 
(This corresponds to 53 percent of the basic 
thread height and applics in the range of the 
smallest numbered sizes of the UNC, UNF, NC 
and NE thread series.) 

Tolerance shall not be less than: 

For 80 to 13 threads per inch, inclusive, 0.23p— 
L.ip?, (This corresponds to a thread height of 
67 percent for 80 threads per inch, graduating to 
74 percent for 13 threads per inch.) 

For 12 threads per inch and coarser, tolerance= 
0.120p. (This corresponds to a thread height of 
74 per cent and is the tolerance for all sizes 12 
threads and coarser and 1 in. and larger.) 

The formulas are suitable for general applica- 
fions having lengths of engagement up to 1% 
diameters. For specific applications within this 
range or for longer lengths of engagement sce 
table IVE p. Of and table 3.2. p. 190, 


heooni cs not applicatle to threads coarser Gian 4tpl. For such threads 


Some thread applications have lengths of 
engagement which are greater than 1}; diameters 
or less than 1 diameter. For applications having 
shorter or longer lengths of engagement it may be 
advantageous to decrease or increase the tolerance, 
respectively, as explained below. 

The principal practical factors that govern these 
tolerances are tapping difficulties, particularly tap 
breakage in the small sizes, availability cf stand- 
ard drill sizes in the medium and large sizes, and 
depth of engagement. Depth of engagement 
correlates with the stripping strength of the thread 
assembly, and thus also with the length of engage- 
ment. It also correlates with the tendency toward 
disengagement of the threads on one side when 
assembly is eccentric. The amount of possible 
eccentricity is one half of the sum of the pitch 
diameter allowance and tolerance on both mating 
threads. For a given pitch or height of thread 
this sum increases with the diameter, and accord- 
ingly this factor would require a decrease in minor 
diameter tolerance with increase in diametgr. 
However, such decrease in tolerance often is rlot 
feasible without requiring special drill sizes; 
therefore, to be able to use as many as possible of 
the available standard drill sizes listed in ASA 
B5.12, the minor diameter tolerance for classes 1B 
and 2B of a given pitch for % in. diameter and 
larger is constant, in accordance with a formula 
given above. 

There may be applications where the lengths of 
engagement of the mating threads or the combina- 
tion of materials used for mating threads are such 
that the maximum tolerance may not provide the 
desired strength of the fastening. Experience has 
shown that for lengths of engagement Jess than 
%D (the minimum thickness of standard nuts) 
the minor diameter tolerance may be reduced 
without causing tapping difficulties. 

In other applications the length of engagement 
of mating threads may be long because of design 
considerations or the combination of materials 
used for mating threads. As the threads engaged 
increase in number, their depth of engagement may 
be shallower and still develop stripping strength 
greater than the external thread breaking strength. 
In these cases the maximum tolerance should be 
increased to reduce the possibility of tapping 
difficulties. 


To reduce the number of minor diameter toler- 
ances t6 a practical minimum, tolerances for all 
recommended diameters, lengths of engagement, 
and selected pitches are given in table [V.10 for 
classes 1B and 2B and in table IV.11 for class 3B. 

In these tables, the tolerances for lengths of 
engagement less than 4D are \ the formula values. 
For lengths of engagement from 4D to 4%), the 
tolerances are three quarters of the formula values; 
for lengths of engagement from %D to 14). the 
tolerances are equal to the formula values; and 
for lengths of engagement over 14D, the tolerances 
are 14% times the formula values. Where the 
tolerance value so computed is more than 0.394, 
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which corresponds to a resulting minimum thread 
height of 53 percent, the value is adjusted to 
equal 0.394p. 

7. Prrcw D1taMEeTER TOLERANCES.—(a) Values 
of factor C—The values of factor C (par. 3 
above) for pitch diameter tolerances are as 
follows: 


Factor C 


1. 500 


1. 950 
1. 000 
1. 300 
0. 7E0 

- 975 


It will be noted that the factor C is 30 percent 
greater for internal than for external threads of a 
given class number on account of the relative 
difficulties of manufacture. 

(6) Limits of size—With respect to the pitch 
diameter limits of size, it is intended, except as 
hereinafter qualified, that no portion of the com- 
plete thread be permitted to project beyond the 
envelope defined by the maximum material limits 
on the one hand, or beyond that defined by the 
minimum-material limits on the other, and thus be 
outside of the tolerance zone as illustrated in 
figures JII.3 and III.4, pp. 24 and 25.7" Also, 
the diameter equivalent of the variation in any 
given element except pitch diameter shall not ex- 
ceed one-half of the pitch diameter tolerance. 
Deviations from specified size and profile include 
variations in lead, uniformity of helix, flank angle, 
taper, out-of-roundness, and surface defects 

The diameter equivalents of variations in lead, 
uniformity of helix, and flank angle are always in 
the direction toward maximum material, that is 
they increase the virtual diameter of the external 
thread and decrease that of the internal thread. 
Thus, the maximum-material pitch diameter 
limits are a limitation of the virtual diameter 
(effective size) and are so spectfied herein for all 
thread classes, 

Variations in taper and roundness of the pitch 
diameter, together with variations of the pitch 
diameter as a whole, may be in the direction of 
minimum material, and thus the minimum- 
material pitch diameter limit may be specified 
as a limitation of the pitch diameter as a single 
element. However, in view of the interrelation of 
the piteh diameter, variation in lead and flank 
angele, ete., together with practical considerations 
relating to established production processes, prod- 
vet appliention, and inspection procedures, it 1s 
ae te fil Patera tien exonet, therefore, be used on pitch diameter untess 
ches: yooting tire sd clomwnds are Zero, 

“fin eee teh ee eth OP RL cpequfremen 


eel othipeee? oeries aid ebas 
Hexdattene an dead ane 


nes are giver in table PPL, p. 
fone-lufof the pitch dianweter 
kKoanvle whieh ure equivident 
eos dents cme based oon a depth of thread) engage. 

ar mee oe ea ecection TIL, po 22. For aerounutical appticus 
! frothy those here specified. see MiliGury Speciff 


customary to interpret the minimum pitch diam- 
eter of the external thread and the maximum pitch 
diameter of the internal thread as virtual diam- 
eters (effective sizes) in classes 1A, 2A, 1B, 2B 
and 3B, for application to various mass-produce 

bolts, nuts, screws, and other similar threaded 
fasteners, and to some custom threaded parts 
where design requirements are fulfilled. See 
“Limit gages’ and “Acceptability of threads,” 
section VI, pp. 108 and 118. 

(c) Tables of yitch diameter tolerances —Nu- 
merical values of pitch diameter tolerances for 
classes 1A, 1AR, 1B, 2A, 2B, 3A, and 3B are given 
in tables IV.4 to IV.9, inclusive. Two sets of 
tolerances are given: Those for 5 to 15 pitches 
length of engagement, based on lengths of 9 
pitches, and those for 16 to 30 pitches length of 
engagement, based on lengths of 20 pitches. If 
excessively small or large iencihe of engagement 
are encountered, the thread tolerances may be 
calculated from the formulas, if considered advis- 
able. Also, for threads per inch not included in the 
tables, tolerances should be calculated by apply- 
ing the formulas. 


(b) SCREW THREAD CLASSES 


1. Crasses 1A, 1AR, and 1B.—(a) Definition.— 
The combinations of classes 1A or 1AR and 1B are 
intended to cover the manufacture of threaded 
parts where quick and easy assembly is necessary, 
and where an allowance is required to permit ready 
assembly, even when the threads are slightly 
bruised or dirty. 

Maximum diameters of class 1A (external) 
threads are Jess than basic by the amount of the 
same allowance as applied to class 2A. For the 
intended applications in American practice the 
allowance is not available for plating or coating. 
Where the thread is plated or coated, special pro- 
visions are necessary. The minimum diameters of 
class 1B (internal) threads, whether or not plated 
or coated, are basic, affording no allowance or 
clearance for assembly with maximum metal ex- 
ternal thread components having maximum di- 
ameters which are basic. 

(6) Allowances and tolerances.—Allowances for 
all diameters and pitch diameter tolerances are 
specified in table [V.2, IV.2A, IV.4, and I'V.7, and 
their application is shown in figure [TI.3 p. 24. 

2. Cuassts 2A and 2B.—(a) Definition.— 
Classes 2A for external threads and 2B for internal 
threads are designed for general use. A moderate 
allowance is provided for class 2A threads. 


The maximum diameters of class 2A (external) 
uncoated threads are less than basic by the amount 
of the allowance. The allowance minimizes galling 
and seizing in high-cevele wrench assembly, or it ean 
be used to accommodate plated finishes or other 
coating. However, for threads with additive finish, 
the maximum diameters of class 24 may be ex- 
ceeded by the amount of the allowance; i.e., the 2A 
maximum diameters apply to an unplated part or 


ie 
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TasLr IV.4.—Pitch diameter tolerances for external threads of sperral 


(UN8 and NS threads. 


—T— Soh ==> oe — 
Lengths of eangagemont Pitch diameter tolerances 4 
Threads | Sania tel eee ee 
per inch | Nurnber of Sie 343 Ho A) % 44 4 x 1 
nitches Inches 0.0600 to | 0.0782to | 0.1005 to | 0.164 lo | 0.2189to | 0.3126to | 0.4376 to | 0.5628 to | 0.6876 to | 0.8751 to 
0.0781 0.1094 0.1563 0.2188 0.9125 0.4376 0.5625 0.6875 0.8750 1.1200 
80 { bto ld 6.06 to 0.19 
16 to 30 0. 191 to 0.38 
72 { 5 to 16 0.07 toQ.21 
16 to 30 0. 211 to U, 42 
64 { Bto 16 0.08 to 0.23 
16 to 3} 0, 231 to 0.46 
so | Of 3 to is 0.09 to 0. 27 
. 1 ton \), 271 to 0. Bt 
43 fto 15 0.10 to, 31 
| 16 Lo 80 0.311 t0 0.62 |-.... 0. eee eal | coer, shetcj en eee Eialadaecenese| eae c cua tees Sia PRED AeeoD bee RENE Er RG NE 
44 btolh 0.1? too.3 0.0011 0. 0042 0, 0044 0. O46 6. 0047 0. 00AD 0.0051 
16 to 30 0.341 to 0. 68 . 0046 +0047 - 049 - 0051 . 0052 - 0054 - 0058 
40 { hta 15 0.22 to 0.48 - 0043 \ - 0044 0046 + 0048 . 0049 00% 0082 
14 to 30 0.381 to 0.76 O48 - AB - 0051 . 0053 - 0054 - OOM +0058 
236 f to 15 14 100.42 0045 0046 ome - 00% 0051 052 OO 
\ 16 to 30 0.421 to 0.84 0050 6052 0054 - 0055 57 0058 0060 
32 4 Ato th 016 to0.47 O04? 0048 0050 . 0062 . 0053 0055 O57 
16 to 30 0.471 to 0.04 0053 ~ 0054 OO56 OBS 0054 . 0061 0063 
zw f Stoll 0.18 to 0,4 0050 OChL 0053 O55 - 0066 - 0058 - 0060 
{ 16 to 40 0. 641 Lo 1.08 0056 - UO58 5 1061 O0BS 0064 000) 
f 5to15 O10 to.0,50 ewccowsccceb cost este cc] ice ete . 0041 0082 DEA - COBB ~ OO5T « OOS 00) 
L 16 to 30 0. 561 to 1.12 z i OL 0062 0004 . 0066 O67 
“A f &toi® 1 O91 tao.82 | 0057 . NORD an 0061 0083 | 
\ 16 to 30 0.621 to 1. 24 ' UGS . 0065 0007 | 0068 | - 0970 
x» { &to 15 0.25 to0.75 | 0062 . 0063 0065 - 0066 - 0068 
: 16 to 30 0.761 to 1.0 | . 0060 - 071 - N72 «0073 20076 
18 { htols 0.R toO. 48 | - 0065 0067 - 68 0068 0071 
16 to 39 Q. 831 to 1.66 . 0073 0074 7B 0077 - 0078 
1 
16 flo 15 9.31 to 0.0% | 0069 0070 N72 0078 O07 
1 difita 30 0.911 to 1.88 . 0077 OTK . 00a0) .OOKT AKIN 
4 { hto 15 0.36 tn 1.07 | ere 007K - 0076 0077 9070 
16 to 30 1.071 to 2.14 5 ‘ a saeeeaus minatce lose - 0083 0085 0086 « SOBY 
12 { Stoll 42: AG TED Aecaseea. ct lecaes clone] bias laetos pL anne eis Nowe eto saises enseeass - 00K) - 0082 0083 - O45 
a 1 16 to 30 1,261 toZ.60 |... Ree eee ees i) ew tae tone] - wzet cesses ceacsall ates cate . 0090 Ovv} 0092 0004 
10 { hto 15 0.60 tol. 4 Waa [rawesws sase| sie Soe ewaen [Secs ve Mee emi asutese: oSsd8 Bead eeidnine aes seiaascn 0090 O02 
'L 16 to 30 B01 106200." [toc caves cect oseue te sceocaceece] 2 Sossmes let [asec etets easeeeete Ph ciaak areal iaiiata trees eee 0101 -O105 
8 | Btols 03622 10°) AB: esc eS s Sa Sait doe te oie fod Soe ban] acne mee esalaiseene Saale: Ahmet s [oad saa nee el sead gates fe] Ge Geue eee +0103 
oWtos | Lesh tes. 76 Ll Seed Dace ne ih] Deltas er tae area eee pS erent Ponine eres ens ee 
6 ke Bto ls | 0.53 to 2. fb) eS 
16tod0 | 2.501 to 6.00 ue 
4 i fto ib 1.25 to3.76 
16 to 3% 3.751 to 7. 


¢ Tolerances aro bused on dlamotors given Jn common fractious, which are the means of the diameter ranges oxpressed in decimals. 
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diameters, pitches, and lengths of engagement, classes 1A and JAR 
Gee subsection §, p. 08.) 


Pitch diameter tolorances «—Continued 


Threads 
per inch 


§ 6 8 10 12 


1% 2 24 3 344 4 
11261 to | 1.3751 to } 1.6251 to | 1.8761 to | 2.2501 to | 2.7501 to | 3.2501 to | 39,7501 to | 4. * to | 6.5001 to | 7.0001 to | 9.0001 to | 11 M001 to 
1,3750 1,6250 1,876 2.2500 7.0000 d 


2,7500 3.2000 3.7000 4.5000 bo 9.0000 11.0006 7 13.0000 


LEGENDS 


1. These values do not agree with and shall not be used in place of any tabulated values for the UNC, UNF, 
and 8N thread series, in table I1I.10. 

Ween deseleseceeabendlocaeeacceee 2. Formula: 

Sd baGipnand icateetcees!lscces axes Class 1A tolerances for external threads are determined by multiplying class 2A toleranocs (computed to 
six decimal places) by 1.506. See legend 2, table 1V.5, for formulg for elnss 2A tolerances, 

eovaticeca|tcddetwesalesersa seesc 3. Leneth of engagement incraments included in the tabulated tolerances for lengths of engagement of from 6 to 

tohacdewee ncdieseacax toca sees wee 16 pltches are based on lengths of 8 pitches; those for lengths of engagement greater than 15 to 30 plfches are 
Bae on lengths of 20 pitches. lor lengths of engagement not tabulated, the formula in legend 2 should be 

suanivehiws adcuyeicees|scec scence, appiled. 

vaSUisise cee] a secoucdvanlavwoeesece 4, Pitches listed are those used most cornmonly and arerecommended, Where intermediate pitches are specified, 
the formula tn legend 2 should be applied. 

weieiddeioc toca tesicc SaleeSuwecees > 6. Tolerances are tabulated only for cowb!nations of diameter, pltch, and length of engagement which are con- 


ween Ub views Nabewubewes (Secawedtes eared. to begonerally used, For other combinations encountored, seo Dosign of Special ‘Threads, appendix 5, 
p. 200. 


0061 . 0063 » 0084 . 0066 . 0068 . 0070 0. 0071 
. 0068 . 6060 0071 , 0072 0074 - 0076 . O07 
0001 0064 - 0065 0066 0070 . 0072 2 
¢. 0060 - 0070 0071 0073 O75 0077 - 9078 | 
O00 | 0607 | att ty OOOO GORE | 0073 O75 OOF 076 20082 Jo... eee Jeerdeatius GC Uaetee) “ 
{ .G072 - W73 0075 . W76 «WO7k «W050 « OOB2 - 0086 «008% |..--2.---- i Megaet|pet see aoe } 
0970 0071 20073 O74 0078 0078 0080 0081 » O084 SWORE Tec owarees si basceania cabmeaeny ‘ 0 
0077 - 0079 - 0080 , 0081 - 0084 » 0085 . 0087 . 0089 «0002 OOD a cta's anise) Se wate eciaws |e ane aie'ey 
0073 + 0074 - 0076 . 0077 0078 0081 + 0083 088 0087 OO) 0.0004 |. fee eee Yow 
. 0081 - 0082 - 0084 . 0086 - 0087 - 0089 . 0001 0002 + 0095 - 0087 pOIUD) Me cinete See a ru hweee. fo 
OTT Parad 0079 . OST OSS - OOK5 O86 . QURAN OM] O08 OORT O=“ OIG) jose... mre \ 16 
OOK O08 AK: 0089 O01 HES , OO%5 0096 . GOR OWT 0186 OMG Joe eee ee. 
0081 . 0088 0084 0084 | 0087 + OORD 0001 . O02 0005 O08 0102 0108 0.0108 \ 14 
. OO 0001 . 0003 . 0004 . 0006 - 008 - 6100 0101 ~ 0104 - 0107 O11 0114 O17 
= 1097 ~ O0K8 - ON O41 . 0003 . 0008 + KOT . O98 +0101 . 9108 »O107 2011 Olid HV 12 
«OOS - 0008 0000 . 0100 «0103 0104 - 0106 0108 0110 0113 -O117 . 0120 Oleg 'f 
0004 016 . 0007 (008 . 0100 - 0102 - 0104 20106  O1N8 Ol 20116 OLS 60721 10 
0105 - O106 - 0107 . O109 O11 -0113 -O114 0116 O19 0121 +0125 .012y -0132 |f 
(104 «O06 . 0107 . 0108 O11 OR O14 0116 Ong 0121 «O12 0129 101282 } m7 
O1L6 O18 OU1Y 0120 . 0122 QUA 0128 0128 0130 . 0133 1 . 0137 . 0140 - 0143 
! 
i crores cele 012) 012% O14 6126 - 0128 ~ 0130 0131 - 0184 . O37 ~Os4 0144 .0147 \ 8 
Deitdacaciuiee 0136 0186 0138 0140 -O142 « O149 0145 0148 0160 O14 . 0168 O16 
cetiesecan [kets fesysee eodeewene OVAL 164 0165 «0157 . 0159 0102 OA . O18R 0172 | OLTK } 4 
midi Mtaieroiaenall sinielamcde oils) oe-dimlaiele xia ion . 0168 0170 OL72 Q174 +0175 0178 - 0180 + 0185 « O188 | 0191 
i] iby See oo i 


a ——— aren 
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Tasiy LV.5.—Pitch diameter tolerances for external threads of 


(UNS and N& threads. 


| Lengths of engagement Pitch diameter tolerances ¢ 
Threads | fait 4 vies | | [ i oe 
per inch | Number of lig 442 1% bal M4 xq lo 1 
pitches Inches 0.0000 to | O.OT82to | 0.1008 te | 0.1464 to | O21N9to | O3lzH to | 0.4878 to AB26 to OST6 0.8751 to 
0.07#1 0.1094 0.1563 2.2128 Q.3125 0.4375 O.5625 O.6875 1.1250 
in in. in. in. in, 
30 { §to 15 §.08 to 0.19 0. 0019 0.0020 9. 0021 0.0022 0.023 
16 to 30 9. 191 to 0. 38 - 0022 - 0022 - 0023 0024 0025 
{ 
72 { Sto 1h | 0.07 toO.21 | - 0020 - 0021 20021 - 0023 - 0023 
16 to 30 0.231 t0 0.42 Joelle eee «0023 «0024 - 0025 . 0026 
64 { Htodsa 0.08 to 0. 23 - 0021 «0022 ~ 0022 024 = O24 0026 QS0028 ek Sesh cali aceeet eles Swocessecet 
Hi to 30 Q. 221 to 0.46 |... ee - 0025 «O25 - 0026 . 0027 - 0029 JMORU sete sc che }ee Soe. Yost a eecsas' 
56 { Ato ds 0.09 to0.27 flee. Lele. - 0023 0024 . 0025 . 0026 . 0027 ~ 0028 0.0029 
Hi to 40 O.272 to bt pole e eee 0026 . 0027 . 00285 - 0029 . 0030 - 0031 - 0032 
48 { ta 15 0.10 toQal pele... l le. - 0025 0024 ~ 0025 0027 - 0029 0030 WAL 
Wh to a0 0. 311 to 0, 62 . 0020 0030 00380 0032 - 0033 | 0034 
44 f fitols 0.1) to 0.384 Joe. le lee - 0026 0026 0027 OR - 0030 ~OO8t - 0032 
16 to 30 0. 341 to 0. & eo Cores «0030 - 0031 - 0052 - 0033 . OOS4 0045 
40 { wtoiw O12 tO, 88." ||ecc scott sel 4cceaceece CNT - 0020 2 - O081 . 0082 0088 0084 O85 
16 ta 30 0. 381 to U. 76 - 0031 +0032 0083 . 0084 . 0035 - 0036 . 0037 OBR 
36 I 51015 O214~ 100242)! | feetcce ee oce sehen OY -OORD - 0031 . ONZE £0033 9034 0085 - 0086 
16 to 30 0.421 to0.84 foo TAs eee.s Saale Lets «0034 . 0034 - 0086 . 0037 - 0088 O89 O40 
32 { htols O.16 wd? Jollee. | Listes me eee . 00380 0081 - 0052 034 «0085 0836 . OO8A IRS 
2 16 to 30 O47) to 0.94 fo... lee. | Seca Soke ened - 0085 0086 - 0038 6039 - 0040 . 00410 U2 
28 { Stow 0.18 to 0,64 0053 . 0034 £0038 - 1037 0038 - 0038 OOO 
16 to 40 0. &41 to 1.08 + 0038 (O38 - 0040 OO + O0F2 H . 0043 . OO44 
7 { 61016 0.19 (00.56 20034 0085 0036, . 0037 - 0038 - 0039 0040 
1 Weta ao 0. 561 to 1.12 . 0038 | - 0089 - OHO Hl Ohi 042 - 0043 OOS 
4 { htols 0.21 400.62 OOK7 | - O38 O38 | OO 1 O41 ~NO12 ; 
16 to 30 0,621 to 1, 24 0041 O43 - 0044 O45 0045 0047 
20 { Sto ls 0,25 100.75 O40 20041 0042 O43 0044 0046 
16 to 30 0.751 to 1. 60 O45 O46 . O47 - 0048 «0049 | - 0050 
! 
18 { htolh 0.28 100.83 a ne «0043 - 0044 0085 . OOAG O47 
16 to 30 0.841 to 1.66 . WA8 20050 - 0050 . 0051 + 0053 
16 {f Ato 0.31 to0.¥t OG ONT 00S, 0040 NON 
\\ 116 to 0.041 to 1.88 0084 052 - O05 A054 068 
4 { 61015 OR ADTs outa toc ccs Stead xa) esse sae eves oeuee st laycack weed databace he 20050 | 0081 20051 O04 
Mi to 30 1.071 to 2, 14 - 0056 0057 W057 0059 
12 f $told 0542) WA: 257 | sence oiecd see cates aladeeceeteds |. easencecsd aceeescaees lo deseeet a2 A OON . O04 0055 2 OO8T 
\ 16 to 30 12a to2100.. feos css accu cetecesesed|pencencenstleteecl caret ladon etactclcce sade OEY - 0061 - 0062 MOS 
10 { hto1s 0.60 to 1.60 002 
16 to 30 1.501 lo 4.00 O69 
8 f sto 0,62 te 14 O68 
i) 16 £0 80 1.841 to 3. 76 Re 
6 , ftols 0.88 0 2.50 
L 16 to 30 2,101 to 6.00 
4 { htols 1.25 to3.75 
16 to 0 3.751 to 7. 0 


« Tolerances ure based on Glameters given In common fractions, which are the means of the diaineter ranges expressed ta declmals, 
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special diameters, pitches, and lengths of engagement, class 2A 


Sao subsection §, p. 08.) 


Pitch diameter tolerances «—-Continued 


: , aos Tae Threads 
es M4 Wa 2 Qhy 3 34 4 5 6 R 0 12 per inch 
L251 10 | 1.3751 to | 1.625] to ) L87Sl to | 2.250h to | 2.7ANL to | 3.2501 to | 3.7501 to | 4.5001 to | 5.5001 to | 7.0001 to | 9.0901 to 111.0001 to 
1.3750 1.6250 1.8750 2.2500 2.7800 3.2500 3.7HO 4.5000 5, 5000 7.0000 9.0000 | 13.0005 13.0000 
| 
in. | in. in, LEQENDS 
CEE Ee MAKES RE 1, These values do not agree with and shall net be used In place of any tabulated values for tha UNC, UNF and 80 
We tks eis oe’ ara 8N thread sertes, in table 111.10, 
2. Formula: gets is i 
PE ISL SES eRe STS | eee Class 2A tolerances =0.00158V D4-0.0015y L.+0.015V p? where 72 
SAREE eee pcre ssessecspssscssces ss D =haste major diameter 
L,= length of engagement 
PP =plteh 64 
3. Length of engagement Increments facluded tn the tabulated tolerances for lengths of engagement of from: 5 to 
14 pitehes are based on lengths of 9 pitches: these for lengths of engagement greater Uist 15 to 80 pitehes are 
aa eam icce Ge meta re cea! tinal arate pets on lengths of 20 pltches. For lengths of engagement nut tabulated, the formula in legend 2 should be 56 
SAS es RSS SRE eT ore se Sree Be Oi applied. 
4, Pitches listed are thase used mast commonly and are recommended, Where intermediate pitshes are spee- 
Gate RAme gee Sen e TASS SASS Ise RAST ss ified, the formutta in legend 2 should he applied. 48 
TSte see tes reese eset Seams oT es Sy 5, Toleratices are tabudated only for combinations of diamever, piteh and length of engagement which are eon- 
| sideted Co be generally used. For other comblantions encountered, see Design of Special Threads, appendix 8, 
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OAD 0054  OOAL O08) 0053 0054 - 0055 0055  OO5% 0060 0. 0062 18 
0054 0055 0056 « OO57 . 005 - 0050 - 0000 . 0061 9063 0005 » OOG8 
O05) 0052 AS ONS) a) OU5E - OT i _ 0089 0061 0082 0085 OWT Pee. 16 
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20063 » HA 2 O0K5 - 0065 0087 - YO6K 0069 . 0079 O72 0074 0077 0070 OORT 1 10 
0070 0071 TZ - 0072 7074 0076 «0076 OOTT 0079 - O81 - OF84 0086 . 0085 If 
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reer wes « OOM) OOUT | mahi . OS OE OU . OO07 . OO°OK .9100 AV1N3 | 20105 LOUG7 \ 
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Tanie 1V.6.—Pitch diameter tolerances for exlernal threads of 
(ONS and N85 threads. 


Langths of engagement 


Pitch diamoter toleranocca 


Threads - 
per inch | Numbor of Yo 43 y% He Kw % Y 54 \ 1 
pitches Inches 0.0800 to | 0.0782 to | 0.1005 to | 0.164 to | 0.2180 to | 0.2128 to | 0.4376 to | 0.5626 to | 0.6876 to | 0.8751 to 
0.0781 0.1004 0.1863 0.2188 0.3125 0.4376 0.8625 0.6875 0.8750 1.1250 
fn. in. in. in. in, in. in, in, in, m, 
80 { 5 to 16 0.06 to 0.10 0. 0014 0. 0015 0, 0015 0, 0016 ) ne Sena eiadsaneaats |eeneeee eens 
10 to 30 0.101 to 0. 38 . O16 - 0017 - 0017 . 0018 SOONG: [ene ce eaten ay tnt ccs | sea steie buy oceesacuenclucteeds acme 
72 { &tolS 0.07 to 0. 21 . 0015 - 0016 . 0016 0017 . 0018 O.0OL9) cane coe lensloeosawdwes| Sesieocdeeulesciesteons 
18 to 30 0.21 toG,42 |.---.---.-- - 0018 0018 . 0010 02 SQ08 bs covet nes | secbadscuse|occndeszeee| seueoc sense 
& { bto lb 6.08 10 0.23 , 0016 . 0016 0017 . 0018 - 0018 0010 070020. 425s eeeececlenceceseced ope tinceese 
16 to 30 0,231100.46 |. 2.0... - 0018 0019 F . 0020 0021 SOO22 os oe cedcccleeesucccscel: eahecaesed 
us §to15 0.00 100,27 |. .eennne eee 0017 .0018 0019 . 0010 , 0020 0621 0.0022 0, 0022 |... cance ane | 
16 te 3 0.27) 00,54 |--2-2 eee - 0020 ~ 0020 -0021 . 0021 0023 - 0028 - 0024 0025 |-.0.-2--..- 
48 B told 0.10 to0.31 C022 022 0023 20024 |e. 
18 to 30 0.311 to 0. 62 0024 0025 - 002K 0076 |... 
7) { bto15 0.11 tof. . 0022 0023 00% . 0024 0. 0025 
16 to 30 0.341 to 0, 68 0025 - 0026 . 0026 0027 on 
40 { §to 18 0.12 +0 0.38 0023 01124 . 0025 0025 0028 
\ 16 to 30 0. 381 to 0. 76 . 0026 0027 - 0027 | 0028 0029 
36 { Btol5 0.14 100.42 0024 0025 . 00% . 0028 0027 
16 to 30 0.421 to 0. 84 0027 - 0028 0028 0030 
39 { ftols 0.16 100.47 . 0025 0028 . 0077 0027 RW 
i 16 to 30 0. 471 to 0. 04 0028 0028 . 0030 0930 0031 
2B { 5 to ls 0.18 to 0, &4 . C027 0028 0028 . 0028 . 0030 
16 to 30 0. BAL to 1.08 . 0030 0031 - 0031 - 0032 ~ 0033 
oo { 5 to 1b 0.10 to 0.56 . 0027 . 0028, 0023 0029 . 0030 
16 to 30 0. 561 to 1,12 . 0030 0031 003% 0032 0033 
ay i Rin ih 0.21 to 0.62 0088 002Y . USO) 0081 O08 | 
| 16 to 30 0.621 tu 1,4 . 00382 008% «O83 0034 0035 
20 { B10 15 0.25 to 0.76 0031 . 0032 0032 . 00133 0034 
16 to 30 0. 761 to 1. 60 . 0035 085 0033 0037 0038 
18 { Bio 15 0,28 to 0.83 , 0032 .0033 . 0084 O35 11036 
16 to 30 0/891:10°1,06 [ou cone oom lousonsoeecs| oie co ce ake |sBoeleeesecieenccenueee 0036 . 0037 0038 . 0038 . 0039 
16 | Btods O41: tO O04), fee coks chs. e tee eces | cecceceeete eases ces ee led doesae abe « O34 0035 O08 » O08 AST 
$16 to 30 OPA OTS BR ll farce cncee eos ce ween us pews tenes [nee enaavas enka nemede s . O38 0039 OOO OOF] ONE 
14 { &to 1s OLSG ACO 08 tc Sa les She ote [Seco sed| dee cbad cise] te ie e tte. Mecese dedet . 0037 ~ ONBH , 6039 0040 
16 to 30 WOT tO.2/ 14s ince ceeee eave ie weeeel Seeecsocben| eee cte nes ts NG weeieewe 0042 0042 0043 0044 
12 |{ ,Rto2s | 0.42, te eon iillpeescteete leases t attd ased eae os cade Tha Maen tenes 0040 0041 041 0042 
16 0 40 V5 LtorR G0", Vin ccacsatel neces tecces|bescedeousalusecteeetectsvedackese|bectategess 0045 . 0048 0046 O47 
§ to 16 Sebi tayaoeis 
10 { If to 30 a 
hto 1S : 
8 lt anigan : 
btots 
$ { 15 to 30 
f &tols 
4 Tt 16 to 30 


¢ Tolerances are bused on diainclers given tn common fractlons, which are the means of the diamoter ranges oxpressed In decimals, 
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special dijamelers, pitches, and lengths of engagement, class 8A 


Seo subsection 5, p. 98.) 


Piteh diameter tolerances ¢--Continued 


1M 146 194 2 3 ale 4 Ff ti x 0 12 
L125. to | 1.8751 tp | 1.6251 to | 1.8751 to : 2.7501 fo | 321 to | 3.7501 to | 4.400% to | 6.5001 to | 7.0L to | 8.0001 to | ELodot to 
1.3760 1.6250 1.870 2.2500 2.7800 3.2500 3.7500 45000) 5.ERR) 7.0000 v.0u00 11.0000 | 1.0000 


Threads 


per tt 


LEGESDS 


. Theso values do not agree with ond shall not be used {n place of any tabulated valuos for the UNC, UNF, and 
SN thread series, in table J1Z.10, 

» Formula: 

(lass $A tolerances for external threads are determined by multiplying claas 2A tolerances (computed to six 
decimal places) by 0.750. See legend 2, table TV 4, for formaia for class 24 tolerances, 

. Length of engagement inerements inelnded in the tabniated tolerances for lengths of engagement fram & to 15 
pitehesare based on lengths of 9 pltehes; those for lengths of engagement greater than 14 to 30 pitches are bases 
on tengths of 20 pitches. For lengths of engagernent not fabtdated, the formuita tn degen 2 should be applied 

. Pitches Hsted are Chose used most commonly and ure recommended. Where intermediate pitches are speei- 
fled, the formulada legend 2 should be applied. 

. Toleranees me tabulated only for combinations of dlameter, piteh, and length of enearcinent whieh are con- 
stlered to be generally used. For othe: combingatlons encountered, seo Design of Special Threads, appendls 5, 
yp). 200. 
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Tanne PVT. ech diameter tolerances for Orlernald treads of 


(UNS and NS threads, 


Lengths of engagement Hitch diameter (olermices » 


{ 
| 
=~ 


Threads f t ey a : i aeons Be ge 3 i a ota ee 7 
yer inch | Number of | Mie | 3p i TA | eG ‘1, wh : : my Ae : 1 | 
1 i 
pitches Inches | G80 to) O02? to + C1085 tof O1S6t Ta. O.2TNto O81 26 be CoSOVo tao ASG ta | OSE to 
0.0781 O.1out  §  O. 16s Q.2155 OSA) ABTA 1 LGNTS Ost | hpi i 
Stee At aE ate ere Ne ee ee A eee 
! eee, eae Pe! 
20 | htoW 0.0 to 0.1 | 
NL 16 to a0 0.11 Lo 0.38 | 
72 Sto 1a 2.07 tom 2h 
f 16 to 40 0. 218 to 0.42 
If Stods 0.08 100,25 
tH { 1Gto 80 | 0.23) 10.0.46 | 
6 Sto 1a 0.99 to 0.27 
16 to 30 Q.271 to 0. 4 | 
46 | Ato la Glo to 0.31 Be 
| 16 te 30 0.311 10 0.62 H 
‘ i 
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«‘Polerances are baseé on dinmeters given in common fractions, whieh are Che resus of the catoeter Langes expressed in dechnals, 


special diameters, pitches, and lengchs of engagement, class 1B 


See subsection 5, p. 08.) 
Piteh diameter tolerances @ -Contlaued 
{ ; | Vhreads 
V4 ye wi 2 Pike 4 | ‘ fi K i 1 12 perdach 
LIAL tO | LarAl to 1825} to | Tstébte 7 2.2501 to 3M ta i S.A to P TeuOd to gleea tot PLeOd te 
13TH) 1.0250 VKTEO 2.2500 2.7500 4.5000 7000 | 9.0000 | 1 KKIO 13. UKRK) 
2 t gees = YAS 
in, in, in, LEGENDS 
Pama se hs wegeceececfeceeee eee} F. These values do not agree with and shall not be used in place of any tabulated values forthe UNG, ONE, and #0 
SN thread series, in Gable 112.10. 
Bocce 2 Formula: a 
atatcharat oe Class 1B telenmers for tternal Ghyeads are 1.4 (Imes class 2B tolerances and ote determined by mulaplying ‘ 
2A tolerances ccomputed to six dect al places) by 1.950. See Legend 2, table T¥.5, for formula for class 
Ae es Cee |eSacetlaaige ZA tolerances, +s 
Babeisttgcel beesenerise | ee. eee] 3. Leogth ofengageneit inererents ineluc din the trbulated tolerances for lengths ofetgapement from} tobi 
pitches are based on fengibs uf 9 pitches: Those for lenge tis ofengacement creator Phin Tete 80 pices are based 
eihsesesee Voeze tees it ecct sooss on len 20 pitches. Vor lengths ofenpaccment not tybetyted, the formuibatadevend 2 stronld: be sppbed. on 
re en cenaeeswee (aces ec eeeee| 4. Pitches Hoted are those used moet commonly and are recommended. Where internediate pitehes qe spee | ny 


ified, the formula in fecend 2shoula be applied. 


6. Toleranees are tabulated only for combinations of diameter, pitch, and length ef eniapement whieh are con. 48 
sidered te be generally used.” For other combinations encountered, see Design of Special Threads, appendix | 
4, p. 200. 
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TaBLe IV.8.—Pttch diameter tolerances for internal U reads of 


(UN8 and NB threads. 


Lengths of ongagement Pitch diameter tolerances «+ 
Threads Sia es oy aokamaers 
por inch | Number of Me 34a 48 oat uy 34 Ly 48 4g 1 
pitehes Inches C.0600 to | 0.0782 to | 0.1005to | 0.1564 to | 0.2180 to | 0.312610 | 0.43768 to | 0.5626 to | 0.6876 to | O.S75i to 
| 00731 0,1004 0.1563 9.2188 OBL 0.4376 0.5024 0.6875 0.8750 1.1250 
$s ee ~—--|-—___—_~+—- | ——__—| —|—_ | -— aeaced a 
| in. in. in. in, 1. a, in, in, in. | tn, 
0 Bto IS 0.46 to 0.19 0. 0025 0.002 10.9027 | 0. 0028 O29: |oacsacdcecs aL oreswse| coseecaded | scceaodesee whose ceet 
{ 16 tu 40 0. 101 to 0.38 WO . 0020 130 ~ 0381 033) |e wccauets oa/'3..2coeSeces] ee bees Sealcloecowst wscolee edn aes 
72 Stols 0.07 to0.21 - 0026 - 0027 . OB 0020 0030 050099: [once nated anak tee ost ee Neha” SM 
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special diameters, pitches, and lengths of engagement, class 268 


See subsection §, p. 94.) 
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Piteh diameter tolerances ¢—- Contirucd 
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dix 5, pp. 200. a 
44 
40 
0.0049 OL0050F seetoce sca] scxereck ks tocecmetes [loess Reddo cee celts ie slececacendenoena ene ls Spasctce hse 
005 DOSS Reccechecet| ito lta ete Ge ae [Re mein [aed PRE ees Ceceam rd By) Paepecis % 
O05] M52 0. 053 0.0054 + 0. 9056, OL00GH ce Sl eoeed kane 50 
056 0057 0058 - O05Y . OOO . COGS i Rohe eked | SSS aS ae Coes aces eed te aKsSs esas 
20059 | 0055 0056 LOST 0080 200 E 9.0062 | A 0068 | ef eee eee os 
MSU + 0060 ,OUG! 4  WUE2 . O64 20065 | 0067 | 
2 OOF3 0055 O55 0087 0050 OOK] OOS 1 OOGE | 0. 0006 7 
WAY 006) 0062 - 0063 ~ O68 11067 . G05K | 0069 0072 
| A OQA6 005% 0050 OOF) | (062 | aL a 20065 | 0066 | IHD Tf 04 
i aid Pa Ea] UD | sUUDU | VAIS / UU a OEE | EZ UUTA | 
; : 
GE  ONG2 ra one) {Kirt } G8 j 006%, 0060 6070 | O73 MOTE Foes vate danll we'enwdocae|' one eaees } x 
ANOT ONES | HOY OTE 0072 O04 AOT6 O07 | O09 O08 Fas cooked iewanere =| Meeererene 
O63 | ONG 0066 0067 0060 O07 0072 078 | OB OTR O.OO8T foe. ee bisseseses \ 18 
AAO O0Td PLL MOTE OTA 0077 0079 | OGSO | O82 - OOS4 SUBS: ocek ces ancien ore J 
0008 PLUS Ot / 0670 HOTZ OTS 0075 20076 | mya) WIS] THINS v.07 t n-sereese fh 16 
AKT UTA Lr OUTF J O079 » OOR] OUN { DONS | J UO86 OSS 2 O02 JO00S 
An70 OTS 0073 0074 . 0076 -ON77 . 0070 ons | _ OOR3 OK  OX)RN O6UF O.ONa4A HY {4 
LONT8 OOTY O00 OUST LOOSE | - OOS unt 0085 | . 0000 O00 2000 Ds) sone jf 
H : 1 
O75 OOTE | ATA j 20070 O68] - OOK2 ONT 20085 | LHONT . 09D MN Onan Joo fl re 
| O08 LOOM | ASH | ABT . OUSY 0000 apd DOU . OUI6  OOUS, Olu OWA 0107 if 
62 AKO Aa | ORK UKE 0989 LOO: boul J Ourof 2 OOO 20100 0103 1b Nag 
OUT «(AN ONS | UE AG = KIN -OOUT | LOuh | /Olng | 0105 , U10N Ae oa ff 
| { 
OOD ON Oey | OE OG | 0098 » OAD | JOT | OOS | O15 - OFS ONE } 4 
| .Olol 000 ra OTL) H OOK LO10% . 0108 | AOD | OU | AS | O15 LOH O22 | 
Mrs cate 0105 | Sonat o7ns | JON | .O1ty | LOU | .o7et | LOL1G | Lon! ate | ates } ‘ 
weet eeeee | ObbE UTS “Ole O12) 012s LOL | 0126 | 20128 . O40 OME ; mB re 
| 
eee, Jeorooeeee-- dent tira dite LOUSE i aD as) 2 ONES a / O18 Jot LO O16 01M DD ES } 4 
sleion. pode aivere cotuus eeneess ales GAG | O17 .OHY ODL | O12 O14 .OUre - 0150 0163 - 0166 | 
| t 


HPs OT ol 


&o 


Taner 1V.9.- Pitch diameter tolerances for internal thread: of 


(UNS and NS threads 
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«Tolersnece aro based on disineters giveo in common factlon., which are the means of Ge dhuneter ranges expressed in deciiais, 
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special diameters, pitches, and lengths of engagement, class 3B 


See subsection 5, p. 8%.) 


Piteh diameter tolerances ¢- Continued 
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Tasie IV.10.—Ainor diameter tolerances for internal special screw Urcads, classes 1B and 2B 


(UNS and N& threads. Sea subs otion 8, p. we.) 
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4 ‘Tolerances for lengths of engagement In terms of pitch shontd be selected from equivalent lengths of engagement in terms of diameter ranges, 
$ Revised mloor diameter tolerances for classes 113 snd 28 are in process of miificatlon as Unified Standard. 


Norte.—Iftho minor diamoter tolera ice as selected from ths table ts Jess than the pitch distneter tolerance, use the latter. Soo “Destyn of Spectal Phrends,”! 
appondls 6. 


Tasty I[V.10.— Minor diameter tolerances for internal special screw threads, classes if and 2B8—Continued 


(UNS and NS threads. Seo subsection 5, p. 98.) 


Tengthe of angage- 


ment in terms Minor diameter tolerances® for thread alzes having haste major diameters: 
of diameter ¢ 
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2 "Tolerances for lengths of emeacenent ip fering of piteh should be selected from equivalent lengths of engagement 
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appendix 4. 
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TasBLE 1V.M1.- -Minor diameter tolerances 


(UNS and NS threads. 
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Minor diameter tolerances for thread sizes having basic major dlamsters: 
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TABLE LV.11.---Minor diameter tolerances for 


CUNS and N§ threads. 


Lengths of engagement in 
terms of diameter 
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Minor diameter tolerances for thread sizes having baste major dinmeters: 
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to a part before plating, whereas the basic diam- 
eters (the 2A maximum diameter plus allowance) 
apply to a part after plating. The minimum di- 
ameters of class 2B (internal) threads, whether or 
not plated or coated, are basic, affording no allow- 
ance or clearance in assembly at maximum mate- 
rial limits. 

(b) Allowances and tolerances.—Allowances for 
all diameters and pitch diameter tolerances are 
specified in tables IV.2, IV.2A, IV.5, and IV.8, 
and their application is shown in figure IIJ.3, 
p. 24. 

3. Crasses 3A and 3B.—(a) Definition.— 
Classes 3A for external threads and 3B for internal 
threads provides for applications where closeness 
of fit and accuracy of lead and angle of thread are 
important. They are obtainable consistently only 
by the use of high quality production equipment 
supported by a very efficient system of gaging and 
inspection. The maximum diameters of class 3A 
(external) threads and the minimum diameters of 
class 3B (internal) threads, whether or not plated 
or coated, are basic, affording no allowance or 
clearance for assembly of maximum metal compo- 


nts. 

(b) Allowances and tolerances—No allowance 
is provided, but since the tolerances on “go” gages 
are within the limits of size of the product, the 
gages will assure a slight clearance between prod- 
uct made to the maximum-metal limits. Pitch 
diameter tolerances are specified in tables IV.6 
and IV.9 and their application is shown in 
figura III. 4, p. 25. 

4. Setection oF Crass or TureAD.—Con- 
sideration should first be given to the use of a class 
2A external thread with a class 2B internal thread 
since these classes are designed for general use. 
The use of class 2A provides that there will always 
be a small clearance between maximum-material 
parts except when the external thread is plated. 
Plated parts are intended to be gaged with basic- 
size “go” gages. In either case, it is expected that 
parts will assemble readily without galling or 
seizing. Tolerances are sufficiently large so that 
ordinary production methods are generally appli- 
cable. 

Past experience with similar designs may indi- 
cate that a more accurately made or closer fitting 
thread is required than that which is permitted 
by classes 2A and 2B tolerances. In such cases 
consideration should be given to the use of classes 
8A and 5B. If these tolerances are not sufficiently 
close, it may be necessary to apply the American 
National class 3 tolerances. The necessary in- 
crease in cost should not. be overlooked. 

In some desigus there may be advantages in 
providing for greater average looseness of fit: than 
that obtained with classes 2A and 2B. Such 
greater average looseness is provided by classes 1A 
and 1 Beoor the assembly of class PA external threads 
with eluss YB internal threads. The minimum 
Toospress, however, is the same as for classes 2A 
nnd Pesrept that a positive allowance is provided 


for plated parts. When a greater minimum loose- 
ness 13 requisite to provide for adverse conditions 
of assembly, class 1AR is available, which is 
not 8 Unified class and is based on the American 
National class 1 allowance combined with class 1A 
tolerance. These classes also provide larger 
tolerances to the manufacturer, which may be of 
advantage if the thread is difficult to produce. 

It should be noted that any class of external 
thread may be associated with any class of internal 
thread, there being no requirement to combine 
classes of like number. 


5. METHOD OF DESIGNATING 


1. SranparRp Metnop or DesiGnatinc.—The 
method of designating a special thread is by the 
use of the letters UNS or NS, as indicated in 
tables IV. 2 to IV. 11, inclusive, preceded by the 
diameter in inches and the number of threads per 
inch, all in Arabic characters, and followed by 
the tolerance classification, with or without pitch 
diameter tolerances or limits of size. See “Method 
of designating a screw thread,” p. 26. 

The symbol “UNS” is applicable to each of 69 
Unified special diameter-pitch combinations listed 
in table [V.12 which are common to the lists of 
preferred combinations of the American, British, 
and Canadian standards. 

An example of an external thread designation 
and its meaning is given as follows: 


Ezample: 4-36 UNS—2A 


Class. 
Unified special thread. 
Number of threads per inch (n). 


Nominal size. 


The designation ‘“‘NS” applies only to threads 
not listed in table III.2 or IV.12 for which the 
limits of size are computed from the tables of this 
section, or increment tables (table III.2), or 
threads derived from the Unified formulations 
for all elements. : 

For all “NS” threads, specifications of the 
thread class and the pitch diameter limits are 
required. In addition the specification of the 
length of engagement is required. 

Example: 

M—24NS—3A (Required) 

PD 0.2229—0.2198 (Required) 

Length of engagement 0.875 (Required) 


2. Moptriep Tnreaps.—It is occasionally nec- 
essary to modify the limits of size of the major 
diameter of an external thread or the minor diam- 
eter of aninternal thread from thelimits established 
for special threads in order to fit a specific purpose 
but without change in class of thread or pitch 
diameter limits. Such threads should be specified 
with the established thread designation followed 
by a statement of the modified diameter limits 
and the designation “MOD.” 
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Tasie IV.12.— Unified special diameter-pitch combinations 
UNS 


Preferred pitches, threads per inch 
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Figure 1V.1.— Thread dimensions to be determined for a 
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special thread. 


Taste 1V.13.—Consolidated method for the calculation of dimensions of special threads 


External thread 


Thread element aan eae arate ead, 
Class 1A 


Class 1AR 


Nominal size minus allowance 


Major diameter a 
Table IV. 2 Table IV, 2A | Table IV. 2 


Nominal size 
Tolerance on major Use value in table IV. 3 or compute in accordance with directions for 
diameter designing special threads p. 200. Apply minus 
Vitch diameter Subtract 3/477, table IV. 1, col. 13 from maximum major diameter 


Table IV.6 
Apply minus 


Table IV. 4 
Apply minus 


Toleranee on piteh 


i 
Table IV.4 | 
diameter 


Apply minus | Apply minus 


Vable IV. § 
| 
I 


| 

i 

; Ha Sera | 

Subtract 1 5/1227, table IV.1, col. 16 from maximum major diameter. 


Mirmor cliuneter 
This ts 9 reference dimension only 


1 nt ' 
Porter cbhoe ath titties 


hotter 


None specitied as the minimuat is established by the crest of an 
NNWworn tool 


Internal thread 
Class 1B Class 2B Class 3B 
6 7 | 8 
st u Some ee 


Nominal «ize 


None specified as the maximum ts extablished by 
the crest of an unworn tool 


Subtract 3/477, table IV. 1, col, 13 froin baste major 
diameter . 


t : 


Table IV.7 | Table IV.» 
Apply plus Apply plus 


Table IV.9 
Apply plus 


tSubtract LL tH, table PVoL, col 15 from the basie 
major diameter and round off to the nearest (L001 
inch for sizes OL inch and larver. For class gD 
a cipher is added to yleld four decimal places, 


*For general applications use value for 2/1) to 12D 
length of engacement from table [Ve or IVI): 
for specific applications nse values for applicable 
leneth of engacement or compute in accordance 
with directions for designing special threads p, 200, 
Apply plus to four-phice value of min minor diam- 
eter and round off for classes TH and 2B values 
to the nearest Qo} inch for sizes 0.138 inch ane 
lateer. class 3H values are to be rounded aff to the 
Nearest 6001 ineh, 


as 


EXAMPLES: 
External thread: __. 
2—14 NS—2A MOD. 
Major diameter 1.995-1.985 MOD. 
Internal thread: 
14—10 NS—3 MOD. 
Minor diameter 1.398-1.408 MOD. 

3. Tareaps Ornerwise ALTERED—If a stand- 
ard series or special thread is altered in any respect 
other than major or minor diameter, as above 
stated, it is designated in accordance with the 
following examples: 


Special external thread: 
YAe—24 Am. Nat. form—SPECIAL 
ajor diameter 0.4340—-0.4280 SPL. 
Pitch diameter 0.4065—0.4025 SPL. 
Length of engagement % in. min. 
Special form external thread: 
%—18 SPECIAL FORM 
read angle 60° 
Major diameter 0.8750-0.8668 
Pitch diameter 0.8384-0.8343 
Max. minor diameter 0.8068 (as gaged) 
Length of engagement '%¢ in. min. 


6. DIRECTIONS FOR DETERMINING LIMITS OF 
SIZE OF SPECIAL THREADS 


The following directions are intended to simplify 
the task of the designer or specification writer in 
preparing the specification for a special thread: 

he procedure to be followed in determining 
values for the essential thread elements, as shown 
in figure IV.1, and the associated tolerances, is 
outlined in table IV.13. The appliceticn of this 
and other tables is illustrated by the following 
example: 


Internal thread, 14-28UNS-2B 
Length of engagement, 1 inch 
Min major diameter......--..--.-.--... == 1.5000 inches 


Max minor diameter=min minor diam- 
eter+tolerance, table IV.10,= 1.4613 
+0:0063 5 we eee ce dee wel weed = 1.468 
The dimensions of the above internal thread 
may be stated on tho drawing as follows: 
Major diameter, 1.5000 He 
e so =g9 + 0.0060 
Pitch diameter, 1.4768 _ 9 oo00 


Minor diameter, 1.461 aE ese 
External thread, 14-2SUNS-2A 
To mate with the above thread 


Max ruajor dismeter=:basic major diameter 
--allowanee, table TV.2, = 1.5000 —0.0013_ . 22. = 1.4987 
Min major diameter= max major diameter — tol- 
eranee, tible PWi8, 2: LAQST -- 0.0065. 0.200222. == 1,4922 
Max opitch diameter-=max major diameter 


ORAM, table EVD - b4O87 —.0282 0000 0 = 1.55 
Min pitch diameter o max piteh diameter — toler- 

apee. table (VIG LATsaa-- 0.004620. 02 8. == 1.4709 
Nerv ogainer diameter  omgx major diameter— 

Poffoenbie PVE BP AOST -Q.Q04382 0000020022 = 1.4549 


The dimensions of the above external thread 
may be stated on the drawing as follows: 


Major diameter, 1.49877 0.0000 


Pitch diameter, 1.4755 + 0-0000 


Minor diameter; 1.4549 nominal. 


The design of a special thread usually requires 
that consideration be given to various factors in 
order that the thread assembly will function 
properly. These factors are discussed in appendix 
5. Its to be noted particularly that deviations 
from the preferred tolerances for major diamcter 
of the external thread and for minor diameter of 
the internal thread may be necessary in order to 
arrive at the optimium design. 


7. GAGES 


The apecih cations for gages as presented in 
section VI apply also to gages for special threads. 
With regard to the marking of gages, each e 
shall be plainly marked, for identification, with the 
diameter, number of threads per inch, and class of 
thread. Nore: No class is Pe on marking for 
“go” thread plug gages (all classes) and “go” 
thread ring gages, classes 2, 3, and 3A, because 
these are basic gages. 


SECTION V. NATIONAL MINIATURE 
SCREW THREADS 


1. INTRODUCTION 


This standard presents a new thread series to be 
known as National Miniature Screw Threads and 
is intended for general purpose fastening screws 
and similar uses in watches, instruments, ond 
miniature mechanisms. The series covers a 
diameter range from 0.30 to 1.40 mm (0.0118 to 
0.0551 in.) and thus supplements the Unified and 
American thread series that begin at 0.060 in. 
(No. 0 of the machine screw series). 

The 14 sizes are systematically distributed, 
providing a uniformly proportioned selection over 
the entire range. They are alternately separated 
into two categories. The sizes shown in italics are 
selections made in the interest of simplification 
and are those to which it is recommended that 
usage be confined wherever the circumstances of 
design permit. For more restrictive conditions 
the intermediate sizes shown in light type are 
available. 

The diameter-pitch combinations have been 
determined to provide beth maximum strength 
against stripping and optimum conditions for 
manufacture on an interchangeable basis. 

TW This standard is identical in all technical features with the current draft 
standard develiped by subcommittees No. 40f ASA Sectlonal Committee BI 
on the Standardization and Unification of Screw Threads. The thread 
sizes are those endorsed by the Ameriean-Britivh-Canadian Conference as 
the basis for a unified standard anong the Inch-using countries and eotnetde 


with the corresponding rance of sizes in SO (international Organization for 
Standardizath o* Recommendation No M4 Additlonally, tt utilizes thread 


forms which are compatible tn all siknificant respects with both the Unified 
and ISO baste thread proflee. ‘Thus, this thread series ts In both the 
Atoerican-Britosh-Canadian and the 150 standardization programs, 


est Available Copy 


The values of. all dimensions are supplied in 
both metric and inch units. The standard being 
basicaly metric, only the metric values of the 
nominal diameters and pitches are rational. 
Consequently, metric units are stipulated for all 
formulas and the inch dimensions derived by 
conversion of the unrounded metric values, using 
the conversion factor 25.4 mm/in.” 

Use of this eeries is recommended on all new 
products in place of the many improvised and 
unsystematized sizes now in existence that have 
never arrived at broad acceptance nor recognition 
by any standardization bodies. 


2. FORM OF THREAD 


1. Bastc Tureap Form.—The theoretical pro- 
file on which the design forms of the threads 
covered by this standard are based is, except for 
one element, the Unified and American basic 
thread form as specified in section III and shown 
in figure V. 1. In exception is thread height, 
for which a basic value of 0.52p is used instead 
of 0.54127p (~=5 H/8). Selection of this value is 
based on the extensive simplification that it 


1 American Standard ASA B48.1-1933, 


affords throughout the calculations for this 
standard. Resulting coefficients in the formulas 
for many of the other thread dimensions derived 
from this property thereby become simple, finite 
multiples of the lowest common denominator (40) 
of the fractional equivalents of all but two of the 
metric pitches, thus yielding values for the major- 
ity of metric dimensions that are finite within the 
decimal place limits of the tables. Also, the 
calculation of inch equivalents from the terminal 
metric values is thereby simplified and discrep- 
ancies between the metric and inch tables kept to 
@ minimum. This modification will not affect 
interchangeability with product made to any 
other standards retaining 0.541277, as the result- 
ing difference is negligible and completely offset 
by practical considerations in tapping, full internal 
thread heights being invariably avoided in these 
small sizes to escape excessive tap breakage. 

2. Desicn Forms or Tureaps.—The design 
forms (maximum material condition) of external 
and internal National Miniature threads are 
shown in figure V.2. 

3. Basic Toreap Data.—(a) Thread form.— 
The formulas for the various features of the 
thread form are as follows: 


O3247Cp 0. 86603 p 


Piteh Line 
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The corresponding thread data for the various 
standard pitches are shown im tabie Vid. 

(bh) Thread SITS, The formulas fer basic and 
design thread sizes are as follows: 


Dimension Symbol | Formula + 


Basie thread form 


le aiawaaie ome ces ——t Sac ateming peiraane 1 
Dimension Syinbol ! Forni 
Angle of thread. wees la gue here as ees es) - 
Hall spele of thre: a a ane, i 
Pitch of thread 22... 22. p Major diameter, nominal dD 
No. of threads per inel. .- n 25.4/p. nud basie, 
Heicht of sharp-V thread. - Il Q.K6H025p, Major dinimeter of external dD, D. 
Addendum of basie thread, has O.2576p, thread, 
Height of basie thread hy 0.54127p, Major diameter of internal Dy DD. Qhyt- 2h 
(Unified and ISO}4, thread, D4 O.072p 
Meight ef dbusic thread 0.52p, 
(NM. series), Piteh diameter, basic. 22... Ie 1 Pt -Dhay = 
D-- Q.H4082p. 
Kot ows Lae ~ oS ee Pile diameter of external | i, | Ie. 
Design thread form Ahrend, . \ 
Piieh dismeter of internal | My is. 
thread. 
t oseate | 
‘ 6° -aelaptit ». 
ae of external Naw O82 clip. Minor diaineter, basie. 22. vn i 22) Qhy-= 1)-- 1Odp. 
ae. } ij. ‘ter Sterne i “ ae OTt) 
Height of external thread | hy, O.60p. aus ter of eaternidl f Ky | P—2he= 1 L.20p, 
Fhatoat crest of external) fa, t OS 2hp. tite i . i . 
elipead: Minor dinmeter of internal | Ky KN. 
Raditts at root of external bea 4).158%p (approx.), thread. \ | 
dhiread, i gant a Ee 


ment, { 

Height. of internal thread hy, ), BStip. 

Flot at crest of internal t 9 &,, U.27456 p, 
thread, 

Radius at coub of iubecual t fen O.072p Guprox.). 


thread, 


| 

| 
Depth of thread eugagee | ke Ie | O.52p. 

i 


ae i 


*Thr formulas are applied tu the mietde values af pp Tabilated Iaeh 
atin. spctone are aegived from Che areainded metibe dtitear forts 

Vhas item fs died for reference ondw. For Che presene stamtard all ies 
pe ine nt detatls of Gorend form and dimensions are based ona helht of 6,42 


a 
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per 1 Vilen, thrend, Aya } fered, | rool, ruven atoant, hin - 1 crest, al rant, 
ineh 4 p Tha: ny | ne we jp Bae y SCA PD ; f. i Taye Hiatal pont, : bet 1 OB p bea ro? ghar 
nt 0. moran 1D O.32476p | ; 0. Papp | OK OnE : th biti | ' O27 Vkipy : OUT zp 
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0.072 p Radius 
(Approx.} 


Basis for Min Moor 
Diam. Spectfied In Tables 


0.86603 p 


0.27456 p Vv 


peers eee eet | _AXIS OF INTERNAL THREAD _ 


QO. 125p 


er ne 


| ee et oat ——— owe = 
| : | hee 
| 5 0.32476 p 0.86603 p 
0.527 
wo _ | Piten 
7 Line 
| 0.60 p 
we Sid = | 
y TY ee an 
Be GG" Sisipet lip. 
ty Radius Usb . _ 
: Junction of Root beer an (7 Lipgasis for Max, Minor Diam 
| Contour ond Flank Specified in Tables 
i 
a 
Lo 1 
90° 
y AXIS OF EXTERNAL THREAD 


Viecre Vi2. National Mintature internal and external sepew thread design forms 
Qnmacimim material candittany, 


3. NATIONAL MINIATURE THREAD SERIES 


Tho diameter-piteh combinations which consti- 
tute the National Miniature thread series, and the 
design sizes, aro those shown in table V.2, p. 104. 
All threads are of the single (single-start) type. 


4, CLASSIFICATION AND TOLERANCES 


1, Chassurcation.—There is established herein 
only one class of thread, with zero allowance on all 
diameters. 

2. ToLBRances.-—All tolerances governing limits 
of size are based on functions of the pitch only 
and apply to lengths of engagement from % tu 1% 
tirncs the nominal diameter. (Sce noite, table 
V.8, p..107.)) The limits of size resulting from 
the application of the specified tolerances are illus- 
trated in figure V.38, p. 106. Length of engage- 
ment and nominal diameter have not been incor- 
porated in any of the tolerance formulss in view of 
the following: (1) In the small thread sizes covered 
by this standard, lengths of engagement appre- 
clably below or above the range covered by the 
formulas are seldom employed. (2) Functional 
fitness in these small sizes is dependent principally 
upon the properties of the thread rather than the 
size of the threaded member. (2) Total tolerances 
are too small to permit the imposition of minor 
order modifications. 


Tanin V.2, 


(a) Toleraness on external threads,—-Yolerances 
on external threads are applied to the design sizes 
in the minus direction. They ure tabulated in 
tabla V.3, p. 105, and are based on the following 
formulas: 


Tolerances on major diameter are equal to 0.12 p 4- 0,006.11 
Tolerances on pitch diameter are equal to 0.08p4- 0,008 1 
Tolerances on minor diameter are equal to 0, 16p 4- 0.0081 


The third formiul: is for referenee only. In prac- 
tice, the form of the threading tool is relied upon 
for controlling the minimum minor diameter, and 
th's limit ig not gaged, except in confirming new 
tools, 

(6) Tolerances en internal threads.-—Volerances 
on internal threads are applied to the design sizes 
in the plus direction, ‘They are tabulated in 
tible V.3, p. 105. 

Tolerances on major diameter are equal to 
0.168p4-0.008." This formula is for reference 
only and is comprised of the piteh diameter toler- 
ance and an extension of the thread form of Q.USp 
bevond the basie major dinmeter. In practice, 
this limit is applied to the threading lool (tap) 
and is not gaged on the preduct. 


Tolerances on pitch diameter are equal to 0.08p | 0.008.) 
Tolerances on minor diameter are equal to 0.32 p-¢ 0,012,'! 


VW Metric sanits Co Wimeters) apply in these forinulas,  Tneb tolerances are 
not derived by direct conversbon of fhe metre valiies but are the ditlerences 
between the rounded-olf dituits of size (a tech unlts, 


‘Baste and design sizes, National Miniature lhread series 
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3. Roor Fragvs.-—-The width of flat at the root 5. THREAD DES(GNATIONS 
of extern (arsads Py, ab the minimuimn-material 


condition is 0.136p, corresponding to a thread Screw threads of this series shall be designated 
height. of 0.64p. Values for the various pitches on engineering drawings, in specifications, and on 
are given in table V.1, page 102, tools asta ures (when: space permitsy by the sizo 


1 he ry. ae Cirrs os a . as 
Fc eeuner nes k fe is not ee a oe designations shown in the first eolamn of table 
or t 1s Strands O make recommendations for V.2, in which the symbol “NM” designates tho 
thicknesses of, or to specify limits for, coatings. Nita Ate ae ea eee ; 
However, it is obvious (hat in these small sizes ational Mmiature series, To these designations 

5 Ps a pot ; as gk yo r ’ vo ] gyro ater are Laing ry Ivalo 
uny coatings applied must be kept thin because of may be affixed, mn parentheses, the ine h equivale nt. 
ihe saialliesctehiialvacds.. Genet ally, the coat. of the basic major diameter, but this addition is 
ings employed In practice are comined to those of optional, Thus, for example, the thread size 
the clectroplated or oxide ty pee sand are limited to identified by the designation SO NAL may also bo 
a flash thickness, For applications where these — designated 80 NM. (0.0315). 
coatings are inadequate the product is usually 
made of a corrosion-resistant material, thereby 6. LIMITS OF SIZE 
fivoiding the problems attendant to providing for 
heavier coatings. However, where conuings of a 
measurable thickness are required, it is essential 
that they be included within the maximum- 
material limits since no allowance. is provided 


The limits of size of both external and internal 
threads, resuluing from the application of the 
specified tolerances, are given in table V.3, p. 105, 


between these limits of the external and internal in both the metric and Hnelish systems and are 
thread. In other words, the maximum materiql — iWlustrated in figure V.3. 0 Bor hole size Jimits be- 
limits given in this standard apply to both un- — fore ee see appendix 3, table 3.3 and figure 
coated and coated threads. 3.2, pp. IS6, 193. 


Tas iy V.8.—-Limits of size and loleraners, National Miniature thread series 
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Vicutn V.8.-—-Disposition of tolerances and crest clearances, National Miniature threads. 


7. GAGES AND GAGING 


The development of » gaging standard for 
National Miniature tleeads is anticipated after 
the aceumulation of more experience with this new 
standard. The following procedures are at present 
being successfully used by some producers: 

1. Gacine ov Exrernan Turuaps.--The major 
diameter of the external thread is inspeeted by 
either contact gaging or optieal projection. All 
other dimensions, such as piteh diameter, lead, 
thread form, and minor diameter are inspected by 
optical projection methods. There is presented 
in figure Y.4 an illustration of a chart which has 
been found very satisfactory for the optical projec- 
tion method of inspection of external threads. 
Inspection at a magnification of 100 is reeom- 
mended and at this seale the charts should be 
aecurate to within 40.01 in, on all diameters and 
fon pitehes cumulatively up to five. 

2, Gaaine or Inrersan THreaps.—The minor 
diameter of the internal thread is gaged with “go” 
and “not go” plain evlindrieal plug gages. All 
other elements are cheeked only for assemble- 
ability limits by means of a “go” thread piug wave. 
For the mininuim-material linut of the internal 
thread the accuraey and performance of the tap is 
rehed upon. This imphes that the major and 
pitch diameters of the tap do not exceed the maxi- 
mum internal thread limits for these elements and 
disregards overcutting, which is rarely incurred 
because of the flexibility of these small taps and 
the manner in which they are generally fluted. 
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v 
y4, MAX. 


MINOR DIA MIN. 


SECTION VI. GAGES AND GAGING FOR 
UNIFIED, AMERICAN, AND AMERICAN 
NATIONAL THREADS 


1, INTRODUCTION 


Gaging of screw threads is the process of in- 
vestigating or determining the extent to which 
they conform dimensionally to prescribed limits of 
size, Dimensional gages are the means applied 
for that purpose. 

This standard for gages and gaging practice is 
supplementary to sections JIL and IV, and 
appendixes 1 and 2, and is intended to facilitate 
adherence to the limits of size speciiied therein 
without in any sense restricting the requirements 
more severely than those specified. Adherence 
to the gaging principles laid down, which have 
been tested by many years of practical use, will 
assure assembleability of threads interchangeably, 
the acceptance of satisfactory threads, and segre- 
gation or rejection of threads that are significantly 
outside of prescribed limitations. 

There are two general methods of approach to 
the dimensional inspection of threads, namely 
inspection by attributes and inspection by var- 
inbles. Juspection by attributes involves the 
appliention of limit) gages to assure that the 
product is within the prescribed limits of size, 
whereas inspection by variables involves the 
application of indicating gages or measuring i- 
struments to measure the extent of deviation of 
the clements of screw threads from prescribed 
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SET UP_LINE FOR MAJOR AND MINOR DIAMETERS My 


DIAGRAM FOR PITCH DIAMETER 
Figure V.4.—Suggested chart for projection inspection of external National Miniature 
threads, 
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limits of size. Inspection by variables is  pri- 
marily useful in the eantrol of productien tools and 
processes. Sueh inspection may be applied, when. 
necessary, to enforce the limits on deviations of 
individual thread elements, stated on pp. 22, 
79, and 130, or to collect. data for the analysis 
of screw thread defects. Tlowever, inspection by 
attributes generally forms the basis for the 
acceptance or rejection of threads with respect to 
conformity to specified limits of size. 


2. FUNDAMENTALS 


1. Gacn Cuassrication.~ -The limits of size of 
the threads to be preduced should be represented 
in: (1) Gages used in checking the threads as they 
are produced, known as “working gages”; (2) gages 
for use in the acceptance of the produet, known as 
‘inspection gages’; and (3) gages used to deter- 
mine the accuracy of the tavo preceding classes of 
gages, known as “niaster”? and “setting gages.” 

2. GaGes FoR REFERENCE,--(a) Master gaye— 
The master gage is a thread plug gage which repre- 
sents the physical dimensions of the basic size of 
the part. Tt clearly establishes the minimum size 
of the iiternal thread and the maximum size of 
the external thread at the point at which inter- 
ference between mating parts begins when no al- 
lowanee is provided, A master gage shall be ac- 
colupatiied by a record of its measurement. 

(b) Setting gage (check yage)—O) Threaded set- 
ting gages —A setting gage is a thread plug gage 
to which adjustable thread ring gages, thread snap 
gages, and other thread comparators ure set to 
size. Threaded setting plug gages are of two 
standard designs, which are designated as “basic- 
crest setting plugs” and “traneated setting plugs.” 

The baste-crest. setting plug is one having & 
width of flat at the crest equal to p/8. It is eom 
monly used for setting thread suap gages and is 
also used for seliing adjustable Chread ring gages 
to size, when adequate facilities are availeble for 
checking the thread form and clearance at the 
major diameter. (See “procedure,” p. 118.) 

The truneated setting plug of standard design @ 
is the same as the basic-crest. setting plug except. 
that. the erest of the thread is truncated for one- 
half of the length of the gage, giving a full-form 
portion and a truncated portion, as specified in 
par. 2 (a) p. 111, Jn setting thread gages to 
size, the (runeated portion controls the pitch diam- 
eter, and the full-form portion assures that. prop- 
ev clearance is provided at the major diameter 
of the ring gage. Also, the use of the full-form 
portion in conjunction with the truneated portion 
checks to some degree the flank angle of the thread 
gave. 

(2) Plain eytindrical plug acceptance eheck gages.— 
Cio” and “not go”? plain evlindrical plug aecept- 
ance Cheek graces are required to check the minor 
diameter limits of thread ring gages of the smaller 


See Conunerclal Standard C88, fer sale by the Superintesdent of Docu- 
tents, U.S. Gievernorent Urinting Ollice, Washinigen 25,000, The hitest 
revision Should be consulted w ben ceferring to such standards. 
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sizes, after the gage has been preperly set tea tho 
thread setting plug gage. Standard measuring 
equipment is usually employed in liew of plain 
evlindrical plug gages for sizes larger than 44 in, 
nominal diameter thread. 

3. Lainie Gacrs.—Limit. gages are of two ente- 
gories, namely (1) maximum-metal-limit gages, 
designated “go”? gages, and (2) minimum-metal- 
limit gages, designated “not go” gages. 

(a) Marimum-metal or “go” gaues- -The maxi- 
mum-metal-Hmit or “go” gages check or control 
the eatent of the tolerance, as applied to a specific 
screw thread, in the direetion of the limit of maxi- 
mun material and represent the maximuns limit 
of external threads and the minimum limit of in- 
ternal threads. The ideal maximum-metal-limit 
or ‘07? gave is a threaded counterpart. of the 
thread, made exactly to its preseribed maximum- 
material Jimits and in length equal to the length 
of engagement of the thread with its mating Cread. 
Such gages would most nearly duplicate the as- 
sembly conditions of threads. They control the 
virtunl diameter (or effective size) at the maxt- 
mum-material limit. See “Acceptability of 
Threads,” p. 118. 

(b) Mintunum-metal or “not go” gayes.—The 
minimum-metal gages control the extent of the 
tolerance in the direction of the limit of minimum 
material and represent. the minimum limit. of 
external threads and the maximum limit’ of in- 
ternal threads, 

As stated on p. 22, the minimum-material 
pitch diameter limits are necessarily a limitation 
of the pitch diameter as a single thread clement, 
Also, it is a principle of limit. gaging that each 
element or dimension can be checked only singly 
by a minimum-metailnui gage. Accordingly, 
separate gauges are required to cheek piteh, major, 
and minor diameters at. minimum-meaterial limits. 
That is, for external threads two gages are neces- 
sury, one to check the major diameter and the 
other, piteh diameter; internal threads require a 
gage to check the pitch diameter and the other, 
minor diameter. A third factor in) minimum- 
material-limit gaging is nontechnical but of 
practical importance, namely the eeonomics of 
the gaging means and procedures, as thorough 
checking of a thread requires several) individual 
gaging operations along and around the thread. 
It is not feasible, therefore, to establish an ideal 
gage desion for gaging pitch diameter and ap- 
proach that ideal closely in practice, as is done 
for maximum-metal-limnit gages. 

As a result, two distinet gaging practices are 
widely used, as follows: 

GQ) The use of “not go” thread plug and ring 
wages provides a satisfuetory means of gaping 
when proper functoning of Che Ciread assembly 
oniy requires contiol of Gie viral diamotor (or 
effective size) of the threads af the minitnum 
material limits. The use of such gages is referred 
to us “virtual diameter (or effective sized paging 
practice.’ see Acceptability of Threads," p. 118. 


(2) The use of “net go” thread snap oor imdi- 
eating gages conforming to the thread length 
requirements stated on p. 114, controls to a close 
degree the pitch diameter at the minimum-ma- 
terial limit. as a single element. Thus, without 
further checking, their use provides an econoraical 
means of control over such other variables as lead, 
uniformity of helix, flank angle, taper, roundness, 
and surface condition. The use of such gages, 
however, is referred to as “single clement eae 
practice.” Sea “Acceptability of Threads,” p.118 

4. Dinwerion or Touerances ox Gacns.—— 
The dimensions of all gages used for the production 
of screw threads and “go” gaves used for inspec- 
tion shall be within the extreme limits of size of 
the product. The limits of siae specified for 
screw threads represent the extreme hmitation of 
an acceptable product. The tolerances are those 
necessary to include all errors or variations in the 
sizes of production tools, gages, and all other manu- 
facturing variations. Jlowever, in order to avoid 
necdless controversy on parts close to the mini- 
mum-material sizes or “not go” limits, because of 
possible small differences in sizes of the gages used, 
the piteh diameter tolerances on all “not go” gages 
used for finad daspection and for inspection of pur- 
chased product may be outside the product 
alts if specifically authorized, 

TEMPERATURE av Wuici Gages SHain BE 
ey ere nominal dimenstons of qages and 
product shall be correct at a temperature of 68° 
I (20°C). As paves and products are ordinarily 
checked at room temperature, whatever if may 
happen to be, it is desirable that the coeflicient 
of thermal expansion of gages be the same as that 
of the product on which they are used. Tnasmuch 
as the majority of threaded produets consist. of 
iron and steel, and as screw-thresd gages ure 
ordinarily made of hardened steel, this “condition 
is ordinarily fulfilled without giving it special 
te 

. Mrasunina Pressure FoR Wink MrAsunk- 
ee % Jn measuring the pitch diameter of 
hardened screw-thread gages by means of wires, 
and in measuring the wires themselves, the same 
contact load should be used. A contact load of 
1 lbh is reeommended for pitches finer than 20 
threads per inch and 2% Ib for 20 threads per 
inch and coarser, It is also recommended as 
standard practice that wires be measured between 
a fiat contact and a evlindrical contaet 0,750 
in. in diarneter. The contacts shall be of hardened 
stecl, accurately ground tnd lapped. 


3. SPECIFICATIONS FOR GAGE ELEMENTS 


The design of gages is specified in this section 
only to the extent that at affects the results 
vbinined in the eaging of threads. Other details 
of design and dimensions are left to the discretion 


Q Methods cf measuring plteh diameter of thread plug gages are de- 
seribed, and speelfeations for wlies are given in appendix 4, pr. 194. 


of individual departments and agencies of the 
Government. However, to serve their intended 
purposes satisfactorily, thread gages should be 
produced by emplovine only the latest and best 
manufacturing techmques. The type of steel or 
wear-resistant material selected, together with 
the heat- treating and stabilization | processes, should 
provide for maximum wear life ana reduce. the 
dimensional instability to a minimum, thereby 
insuring that the gages will remain within the 
tolerances specified over a maximum period, 
Thread gages should be precision plug or ring 
Japped to insure adequate refinement of surface 
finish, removal of amorphous or smear metal 
after grinding, and uniformity of thread foym 
over the entire length of the gaging member. 


fa) GENERAL DESIGN 


Design or GigE Busnns---Desiens of 
Sniat blanks for thread plug and ring gages, 
setting plug gages, plain eyindrical plug and ring 
gages, and plain snap gages have been developed 
by the American Gace Design Committee, The 
designs have proved sitisfucl ory in many years 
of use and have been published in Commercial 
Standard CS8, Gage Blanks (see footnote | 12). 

Removal or Srake xp Tirabs. -To 
anid fonther edges on “go and “not go" thread 
plug and ring gages and thrond setting plug CUES, 
the partial thread ai bod ends of the cre shall 
be removed to a blunt start (see definition 26, 
p. 4.) Noto more than one complete turn of the 
thread shall be removed to (he point where the tull 
thread form is obtained. On thread ring gages of 
Win, nominal size or smaller or of 20 thrends per 
inch and finer, and on all thread plug ¢ wages and 
setting plug gages of 28 threads per ‘inch and 
finer, a 60 chamfer from the axis of the gare 
is permitted in liew of removal of the partial 
thread. On truncated thread setting plugs of 28 
threads per inch or coarser, where the truneated 
portion meets the full portion, tho feather edge 
on he completely removed. 

. Cre Grooves a “Go” Pimeap Prue 
ce acl “vo” thread plug gage, except in 
sizes 0.150 in. and smaller, shall be provided with 
a chip groove at Che entering end. On reversible 
gages a clup groove is reguired at-each end. Chip 
grooves are acceptable that are in accordance 
with general commercial practice such as A 
longitudinal groove cut aaaal with the axis and 
extending the complete Jength of the gaging 
member, or a grovve cul ato an angle with the 
axis. The groove shall be Joeated  cirenmfer- 
entially at the start of the full thread and in all 
cases the depth shall extend below the root of the 
first full (hread space. Phe widths recommended 
for chip grooves are as follows: Over O.150 10 
(.385 in, nominal dinmeter, Ye in.: above 0.385 
to and ineluding 2.070 in, vil diameter, Wes 
invcand above 2.010 in. nominal dinmeter, %. in, 
“Go” thread ring gages ef the adjustable type 
(AG) standard) do not require chip grooves os 
the adjusting slots serve this purpose 
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(b) SPECIFICATIONS FOR THREAD FORM 


1. Turtav Form or “CGo’? ann “Not Go” 
Turvap Gagres.—The specifications for thread 
form of thread gaves applicable to both external 
and internal thrends, as exe miplified by thread plug 
and ring gages, are stated in detail below, and are 
summarized in table VIP and fi¢ure V Lt. These 
specifientions for thread form apply over the 
entire circumference and length ef the gaging 
element. 


(a) “@o” thread gages.—O) Thread crests. --The 
major diameter of the “go” thread plug gage shall 
be the same as the minimum (basie) major dina- 
meter of the internal thread, with a plus gage 
tolerance, The minor diameter of the ‘yo”’ 
thread ring gage shall be equal to the maxtnium 
pitch diameter of the exterual thread minus 7/2, 
with a yainus gage tolerance, The thread crests 
of plug and ring gages shall be flat in an; vial see- 
tion and parallel te the axis. 
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GRINOING AND LAPPING 


(2) Thread roots.—-The ininor dinmeter of the 
“ro? thread plug gave shall be cleared hex ond 
pis width of tlat either hy an extension of the sides 
of the thread foward a sharp Voor by an uadereut 
to any dimension no wider than the width resulting 
from p/S maximum width either side of the center- 
line of the Chread Space (see fig VIA). Phe major 
diameter of the eo” fea ring “age shall be 
cleared by a clearance cut of substantially p/8 

width and approximately central. 

G3) Coneentriciy of pitch and major or minor 
diameters--The pitch and major diameters. of 

”? thread plug gages, and the piteh and minor 
diameters of “vo” thread ring gages shall be con- 
centric, On Uiread plue cages an eccentric con- 
ditien produces an oversize cifective major dia- 
meter, having a width of flat less Chad pos, which 
may encroach on the minimunr permissible limit 
for the reot profile of the internal thread.  Simi- 
Jarly, on thread ring gages an eccentric condition 
produces an undersize effective miner diameter, 
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Thread form of gages for external and internal throads, 


having a width of flat less than p/f, whieh mia 
encroach on the maximum permissible limit: for 
the roat profite of the external thread. The fol- 
lowing are the permissible maximum effective 
major and minimum effective miner diameters 
as determined by measurements of runout (total 
Indientor reading) with respect to the piteh evlinder: 
“Go” thrend plug pape: iaasimune effective raajor dia- 
meter Taaximtn mejor diameter specitied 
"Go" thread rity gage: minimum effective nainar diy. 
meter=measured minor diameter 4 —(piteh diameter 
gage tolerance : minor diameter gage tolerance) 


(b) “Not yo”? thread gages-—() Thread crests -— 
The maximum major diameter of the “not go” 
thread plug or equivalent gage shall be equi to 
the maximum pitch diameter of the internal thread 
plus 7/72.) ‘This corresponds to a width of flat at 
the crest of the gage equal to one-fourth of the 
piteh. Towever, the maximtia major diameter 
of the “not go” thread plug gage shall not exceed ! 
the minimum major diameter of the internal 
thread minus 0.0875/7 (==0.08 hea). 

The minimum minor diameter of the “not go” 
thread ring or equivalent gage shall be equal to 
the minimum piteh dimmeter of the external 
thread minus /7/4. This corresponds to a width 
of flat at the crest of the gage equal to three- 
eighths of the pitch. However, the minimum 
minor diameter cf the “not go”? thread ring gage 
shall not be less than the minimum miner diameter 
of the “yo? thread ring gage plus 0.0374// 
(=(.05h—). This requirement is necessary to in- 
sure that the minor diameter of the not go” 
thread ring gage is not less than the minor diameter 
of the “vo” ring gage, which may occur with a 
three-eighths pitch flat on the “not go” thread 
ring crest when there is a piteh diameter allow- 
ance on Che external thread combined with a large 
piteh diameter tolerance." 

(2) Thread reots.--The minor diatueter of the 
ot eo” thread plug gave shall be cleared beyond 
apd width of flat by an undercut to any dimension 
no wider than the width resulting from p/S myxi- 
mum width either side of the ceuterine of the 
thread space (see fig. Vib). Ino small diatacters 
and fine pitehes this relief may be an extension of 
the sides of the Chread from) the position) corre- 
sponding to this approximate width toward a. 
sharp Vo The major diameter of the “not go” 
thread ring gage shall be cleared by oa clearance 
cutoff substantially p/t width and approximately 
central, ‘The “not go” thread ring gage shall 
Clear the maximum major diameter of the external 
thread or the masimum tajor diameter of the 
full-formm portion of the tronented thread setting, 
plug for the “not go” thread ring gage, whichever 
Is the ereater, 


4 Required te he willdin Che specitled tolerance 

Bas condition eceurs in connection with sminil sizes eft tas sb coat ve ond 
Tne Senile’ Done AM TES een lar ePpeue Comb ilaions Of later adbine ter 
tid tlre pifeh of cliss | threads of special dintncters, pitches, and lenyths of 
Cnpayeniegy, 


Thus contact of the thread gage can occur on 
the sides of the threads, but not on the crest or 
root, Also the effeet of angle deviation on the tit 
of the gage with the thread is minimized. 

(3) Concentricity of pitch and major or minor 
ditmeters, The pitch and major dinmeters of 
“not go? thread plug gages, and the pitelo and 
minor diameters of “not go” thread ring gages 
shall be ceneentric. On thread plug gages an 
eecentfic condition produces an oversize effective 
major diameter, having a width of flat less than 
pid, which may encronch on the minimum per- 
missihle limit for the root profile of the internal 
thread. Sinularly, on thread ring @ages an ec- 
centric condition produces an undersize clfective 
nunor diameter, having a width of flat less than 
spés, which may encroach on the maximum per- 
missible limit fer the rect profile of the external 
thread. ‘Phe following are the permissible masxi- 
humm effective major and mitdimunt effective miner 
diameters as determined by measurements of 
runout (lofal indientor reading) with respect to 
the piteh evlinder: 

“Not go”? thread plug gage: mavimune effective major 
diameter: =inasimunm miajor diameter specified, 

Net vo" thread ring page: minimain effective mitior 
diameter -taeasured minor dismeter 2 (pitel: diameter 
gate tojerance | minor diameter gage tolerance). 


2. Tinaeap Form or Serving Phe Gadus, 
The specifications for thread form of setting plug 
gages are stated in detail below, and are suinmiar- 
ized in table VI.2 end figures VE.2 and Vi3, 

(a) Truneated and baste-eresf trinaan-rictal- 
Limit) (qo?) thread setting plauyse (1) Thread 
crests “The major diameter of the basic-crest. 
setting plug, and of the full-form: portion of the 
truneated omaximum-metal-limit) thread setting 
plug shall corvespond to the maximunt major 
diameter of the external thread (one-eighth pitch 
flat). 

The major diameter of the trimented partion 
of the trimeated maximum-metal-loit setting 
plug is equal to the maximum urmajor diuneter of 
the external thread cor the minimum mayer 
Gismoter of the full-form: portion of the plug) 
Ininus (O.060, pet ONT). 

(2) Thrcad roots, “The minor diimeter of maxi- 
muim-metallinit (go) thread setting phig shall 
be cleared bevond a p/S width of flat either by an 
extension of the sides of the thread toward a 
sharp Voor by an undercut no wider than a width 
obtained from p/S maxiniio width either side of 
the centerline of the thread space (see figs, VE.2 
and VI3.), 

(b) Truncated and hasre-erest teniimime-netal- 
init (Suet go”) thread selling plugs. (VY) Thread 
crests ~The major diumeter of the frineated 
portion of the mintiam-metaldiat (inet eo’) 
thread setting plug shall be equel to the mininiam 
piteh diameter ol the external thread plus A//2, 
The major diameter of the Dbusie-crost setting 
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miuatedinereetallngt (Set goy thread setting 
plueie cual te the qaasimiuin giager diameter of 
te ee ad Chread (equals that of the saasxtiaune- 
mete. Fane (ge) Uirend setting plug for the 
satne esberind threads, provided that the adninimon 
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triiveation of not less tian O.OG7/7 Gvidth of flat 
equi (0607p). An additional reqairenient ts that 
the moasiniun taajer diameter of the plug shall 
correspond toa thuneativg of dot Jess thar a,.0009 
in. (width of thet equals Q.00) dno. When che 
latter reqativcarent controls the pain, the 
mind ot both Jo aad WV ences be dess than this 
Hatin by the arieunt of the NY oleranee” 

say) Thacdd pouty, Vhe datnor diameter of the 
Thaindian metal toad Cnet gay thread setting 
plug aoe beocleared Oeyond a gos width of {hat 
either Dy aun extension af the sides of the thrend 
foward aosharp Voor by arn cidercut ne wader 
that width obtained from pS tiasitunan widin 
either side of the eenterlne of the thread space 
(see fips. Vi and VSG 
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of the setting pli shall be within the follow- 
ing dimits: For sizes to and including 4 in, nominal 


diameter Inaximunm taper equals 0.0001 in., 
except that for threads coarser than 16) threads 
per deh the maximum taper equals 0.00015 in. 


For sizes larger than 4 in. nominal diameter, 
TANITA taper equats 0.0002 In, The permissible 
taper should be baek taper (argest dinmeter at 
enter endy and shall be confined within the 
piteh dinmetor limits. 

3. SPECIFICATIONS FoR Limrrs OF Sizb-—The 
specHieations and format for tables of limits of 
size of thread gages and setting plugs are sum- 
marized in tables Via and Wied tsee tables HLGZ, 
VW 05. 1.88) and 1.17). 

Constants for the yanieus stundard thread 
pitches which are required to determine gaye 
dimensions are tabulated in table Vi8. 

(©) SPECIF CATIONS FOR THREAD LENGTH 

1. “Gio? Gags. “The ideal “vo thrend gace, 
asstated in par. 8 (rj, p. 10S, should) have adeneth 
equal to the length of engagenjent of Che thread 
with dis mating thread. Lhe proper control of 
devi tions from correct Jeud and zero taper requires 
Qoadength equal to the length of envaeement and 
(2) Chad the gac. should assemble its fall length 
with the thread under inspection. Tho practier, the 
lengths of “go” gaces made from standard bhiuiks 


are ououally qbout os lone ae the leneth af enero. 
nent, but excepionally dong cngngements, or 


short cigavenments as for fine- 
require duoditicutions of the length. In 
speeiiying Seo thrend caves, referoner should he 
mude to Commercial Stundurd CSS (see footnote 


pitch threads, mary 
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12) which gives lengths of standard gage blanks. 
If such jengths are not satisfactory, the required 
lengths of gages should be specified. Tables VI.4 
and VI.5 are the pertinent tables taken from the 
current edition of Css, 

Similarly, the lengths of plain “go” gaves, used 
to check major end minor diameters, should be 
such that the thread may be checked for taper 
throughout its length, 

Where indicating gages are used as. either 
threaded or plain “go” gages, the contact elements 
should engage the thread both along and around 
the thread over an aren approximately equivalent 
to that. of the “go” plug or ring gages. 

2, “Nor Go” Gacns.—(a) Thread plug and ring 
yages.—As “not yo” eages are intended to check 
only the pitch diameter at. the minimum-material 
limit, the length of the “not go” thread plug gage 
need be no more than the number of threads re- 
quired to obtain an accurate three-wire reasure- 
ment of piteh diameter-—vbout three full threads, 
The Jongths of standard blanks for “not go” vaves, 
as in tables V1.4 and VIL5, are less than those for 
“ea”? ragres, 

As “not go” thread plug and ring gages normally 
check only the end ‘fends of the threads under 
inspection, and as such end threads are not 
usually representative of the entire thread, 2 
standard practice has been adopted with respect, 
to permissible entry when plug and ring gages are 
used, as follows: 

Threads are aeceptable as within the minimum 
matorinl dimits if, when using plug and ring thread 
gages, the “not go” plug gage does not enter or 
the “not go” ring gage is not entered, ‘Threads 
may be accepted if dl complete threads can enter 
in, or be entered by the “not go” gage, provided 
‘that a definite drag results from metal to metal 
coutact on or before the third (urn of entry. 
Neither working nor final inspeetion “net go” 
gages should be forced after the drag as definite, 
The requirements of extreme applications such ts 
exceptionally thin or ductile muuterial, smal) mua 
ber of threads, ete., may necessitate modifiention 
of this practice, and in such cases the “not go” 
gaginge practice shall be as specified by the re- 
sponsible department or ageney of the Govern- 
mene, 

(6) Thread snap qages. “Thread snap gages are 
generally adjustable and have contact anvils con- 
sisting, of cone-points, wedge-shaped pristas with 
rounded edges, serrated or grooved plates, or 
grooved or threaded eyvlinders adjustubly mounted 
and suitably spaced ina U-shaped frame, The 
positions of the aavils are set to a threaded setting 
plug gage, and the anvils are then elamped in 
position and sewed, Phe foregoing specifications 
for Ghrend form are applicable to contact anvils, 
but the permissible eccentricity of the piteh and 
minor dinmeters af thread ring vaes is wot appli 
cable fo Che anvils or rolls of thread snap pages. 

“Not go” thread snap gages shall enpage Che 
thread over adength of two pitches, Phey permit 
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checking the thread at various positions along and 
around the thread. Thus, their use provides a 
more. critical check than that of thread ring gages 
and definite information regarding other than the 
end threads. 

(ec) Indicating thread gages Indicating pages, 
having contact elements corresponding to the 
anvils specified for “not go” thread spap gages, 
provide an approximately equivalent cheek of the 
minimum-material pitch diameter limit,  Tnedient- 
Ing gages measure by electrical, optical, mechan- 
ical, ov other indicating and amplifying means the 
dimensions or deviations in the dimensions of 
threads. Indicating gages are also extensively 
used as limit gages. 

3. Serving Prva Gages. —The Jengths of tran- 
eated setting plugs shall be such as to provide 
engagement of the full length of thread of the ring 
or other gaye being cheeked with the truncated 
threads and with the full threads. The lengths of 
basic-crest: setting plugs shall similarly provide 
for full engagement. Lengths of standard blanks 
for (runeated setting plugs are given in Commercial 
Standard CS8. (See footnote 12.) Table VES 
is tuken from the current edition of CSS. 


(d) MARKING OF GAGES 


fach gauze shall be plainty and permanently 
marked with the minimum marking essential for 
positive identifieation. Ino the cases of thread 
plug and thread setting plug gages it may be de- 
sirable to identify both the gaging element and the 
handle, Reeommended marking practices are as 
follows: 

1. THreap Prue Gaces. “The “go! thread 
plug gage inembers are common to all classes of 
threads, both standard and special, and are iden- 
tified by the nominal size, threads per inch, 
“GQ, and pitch diameter, example: 4-20, 
GO, 1D 2175.2) The “not go” thread plug gave 
members may be marked with: Nominel size, 
threads per inch, cliss, “NOV GO" and piteh 
dhameter, Wexumple: % 20-2B, NOT GO, PD 
2225.” 

2. Pham Phue Gsars ror Minor DrAMETER. 
The “vo? plain phig gave members are common 10 
all classes of Chreads and as such may be marked 
with: Nominal size, threads per inch, “GO,” and 
minor dinmeter, Wxample: {% 20,G0, 1960." 

The “not go” plain plug gage member nay be 
marked with: Nominal size, threads pes inch, 
“NOT GOL? and minor dinaneter, Example: 
0 20, NOT GO, 2067,” 

3. Trmean Ring Gages axnp Serpe Pugs. — 
The “go” Ciread ring gages, and setting plug page 
members therefor, may be anarked with: Nonunal 
size, Shreads per ineh, “GO.” ead piteh diameter, 
Cxatnple: (4 20, GO, PI 2475” Grapes for 
elosses 2.04, and GA are basie. Gages for classes 
1A. 2A, and tn some instanees class 1, are common. 

The “not go” thread ring or snap gages, and 
setting plug gage gmentbers therefor, may be 
marked with: Nominal size, threads per ineh, 


“NOT GO,” and ptch diameter. Example: — tolerances and are an economical compromise 


“17-20, NO’ GO, PD .2127.” among such factors as gave cost, amount of prod- 
“A Prat Gages ror Marsor Diamerer.—The uct tolerance consumed by gage toleranees, and 
“vo” cages for major diumeter of external threads possible observational errors in the measurement 
may be marked with: Nominal size, threads per of gages with generally available measuring 
inch, “GO,” and diameter. FE xample: “4-20, equipment 3; and (3) Y tolerances, shown in table 
GO, .2400.” VI8, whieh include a wear allowance and. are 
The “not go” gages for major diameters may applicable only to UNS and NS threads in classe 
be marked with: Nominal size, threads per inch — J, 1A, 1B, 2A, and 2B, 
“NOT GO,” and diameter. Example: ‘4-20, 2 Toumnaxce SPECIFICATIONS. -~(a)  Ddireetion 
NOT GO, .2408.” of tolerances ®—The directions of tolerances for 
PLAIN Piuc Acceptance Curck Gaces.— — the individual elements of the various aie of 
The “go” plain plug acceptance check gage mem- gages are specified in tables V1.1 and VI,2 
bers may be marked: “GO ACCEPT CHK FOR (b) Tolerances on lead.—Volorances on lead 
DJA, XXXX.” (pitch and helix) are specified ss an allowable 


The “not go” plain plug acceptance check gaze variation between any two threads not farther 
members may be marked: “NOT GO ACCEPT apart than the Jength of (he standard gage, shown 
CHK FOR DIA. XXXX,” in (S8, Gave Blanks (see footnote 3 2), omitting 
one full turn at each end of the gage, except that 
in the case of setting plugs, the Jength shall be 

1. Sranpanp Toterance Crasses.—-Standard that of the thread in the mating ring gage. On 
tolerances for thread plug and ring PALES and truncated setting plugs, the sivn of any Joud error 
threaded setting plugs are of three a eee (1) present shall be ‘the same on the full-form portion 
W tolerances, shown in table VI.6, which repre- ————— 

MWe N tolerances on gages are generally sect unle, oeeadenally a 
sent the highest commercial grade of accuracy Or comination of gave and tov} cirore MAY cat ereasly tito produet hints, 
workmanship and which ure required esp Cet ly eee e nearer ae. eee eee Teen asd 
for truncated setting plugs, (2) A tolerances, issugeested. A change to UW"? cages may be economical as the ele ser Cotes mea 


- . 1 houvh eae ofthe worklag tole re LO base the problem, 
shown in table V1.7, which are larger than WoW 'seehard,polug | O00! MOPS trermnce toente the prone 


4, GAGE TOLERANCES AND WEAR ALLOWANCES 


rota 


TABLE VIG --Toleranees for a “qo” and “not go” Unredd qaygeo 
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- ead variation fn dead between any % threads not farther apart than the length of the stagdard gave, shown in CSs, ooltting € full thread at ench 
end of Che gage 


2 Abowr 12 In. the tolerance la directly proportions! to the tolerance In (hfs column, in the ratio of the diameter to 12 ty. 
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and the truncated portion, and such error shall 
be uniform within 0.0001 in. over any portion 
equivalent to the length of the thread ring gage. 

(e) Tolerances on flank angle-—Tolerances are 
specified for the flank angles rather than the 
included angle to assure that the bisector of the 
included angle will be perpendicular to the avis 
of the thread within proper limits. The equiv- 
alent of the deviation from the true thread form 
caused by such irregularities as convex or concave 
flanks, rounded crests, or slight projections on 
the thread form, should not exceed the tolerances 
permitted on flank angle. 

(d) Tolerances not cumulative.—-Toleranees on 
lead, flank angle, and pitch diameter are not 
cumulative; that is, the tolerance on any one 
element may not be execeded even though the 
errors in the other two clements are smaller than 
the respective tolerances. 

(e) Volerunces for plain gages.~Standard tol- 
erances for plain plug gages for minor diameter 
of internal threads and for gages for major diain- 
eter of external threads are Z tolerances, as shown 
in table V1.9. 


TanuE VI.7.— Tolerances for X “go” and “not go” thread 
tf] 


gauges 
| Tolerynee on | 
} majoror minor! Voiersice on plteh diaineter 
Toler- Algmneters 
Threads: Toler. + anee on at. 4. aoe oat ates a nwo tt i he 
perinehtanee on. hall : | | 
lead PF ungte of, Tonned Above, Toand) Abave pohove Above 
| thread penelnd-) fon. plnedud. | Ueto d 4108 Stet? 
ing 4} dain ping 134 inveltm: Sn. btn, 
| (ieeldaatnn- (r.efism dinm | digi? 
ea hs Sl =| Hoenn 
1 | 2 3 4 5 6 7 x y 
ee ae a a ae de Soe ee te = 
| in. deg min| tn in. in. in. in, in, 
a 
so | o.obng | 0 30 | ons 1. 0.0002 |e. ener 
72 2 | am OR PL ee ee 
A 0002 1 3b TUM 2b OED eo oi] eatin che Set ars 
a oo | 0 Sof e004 El] 0602 [0.0008 Ff ee 
43 see U0 BO} .0004 fF. 22.) 0002 | 03 ais ae ee 
44 1002 | O wo} 60004 Joe. A 0003 Z 
40 OIE | © OO0F foo lee. OZ MOOG Fol. tease 
x om 0 a0 | -ongt G02 | 0008 oles 
32 OG | 0 15) 20005 000007 [20603 1 b004 1000005 | 6. 0006 
Pa) SOE 0 44 | OOS O07 (ROS O00 ! O00 O00 
97 | 200031 0 15 | 0008 | 0007) 00nd) ed I 003, > spy, 
24 0003 | 0h fino 1.0007) 20008 | loGes | .eenn oon 
20 £0003} 0° 95 | 0008 | 0007 (000% [lobes | ono tone 
1K 0008) 0 10) 20005 7) nT AKKKS J0004 | 000% | 0006 
16 20008 | 91d | 00068 | .0009 1 Lon03 | 0008 | 20008) 000% 
4 00R! G1 0006 | OR LON | 000d | 0006 | OK 
e) 0008) 9 10) 20008 1. bobo | 8003) 0004 |. 00065 , OD0K 
12 8 | 010} oop 0009 Tonos | .ob6g Fl benn | o0nK 
Wb 20008 O10) 800 | 0000 | 0008 10008 | oti Tbk 
38 0008] OG TO | 28008 | 0009 | 0603 | AKA | OIG |. 0008 
10 G93 | fr 10 20008) 0009 20003 60004 4 20006} 6008 
y 0008 | 010) 0607 1) OOF | 00% | OORT | 0008 2 0008 
% OOS i) 6 0007 | Onn 2 HY 20005 5 000b 1 000K 
vi 0004 0 5 007 | LOO 20004 0008 |. 0006 0008 
ff 0004 | 0 & 0908 + 0014 OOO 0005 | 080 4) Unk 
fh 00067 8 A 060k | oes 20005 ) 0006 | kD 
$44 Md | oe A | JOUR | OO 200045 2 notb | uaa 
SOO) OTE 0005 


| 0004 | 0 a 


0006 | - 0008 
1 { i 


§ Allowable verlation Pn dead bed ween any two threads nol forther apeart 
than tre engtivof the standard gage, shown fn CS4, omitting one fll tired 
ateach ond of thee 


in 


2 oye Peta. ths folerenes te dimer ly preperttonel Fo Che tolerances baths 
oolunsn, in the ratio of thu dinmeter to £2 ti, 

Nork When wear allowances fa wanted Qn Cpe’? pages, it fs reenin. 
mended that the Yo piteh dinmicter tolersnoe be divided, one-half fer wear 
amd one-half for tolersnce, 
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5. RECOMMENDED GAGE PRACTICES 


1. Accerraniniry or THreaps.—-(a) ot marie 
mum-material linvits.—In case of question, the 
acceptability of Chreads at the maximu n-material 
limits shall be based on gaging with “vo" thread 
plug and ring gages conforming as closely as 
practicable to the limits of size of the thread and 
to the thread form and length specified for sueh 
gages (seo. par. 3(@), Maximum-metal or ‘y0” 
gates, p. 108.) 

(b) At minimum-material mits —A choice of 
either of two gaging practices is available, as 
outlined under par. 3(b), p. 108. The practice 
to be chosen and applied will depend on whether 
virtual diameter (or effective size) gaging is 
specified for the particular application, or whether 
single element gaging practice is required. 

Virtual diameter gaging practice, as previously 

noted, involvine the use of thread plug and ring 
gages, is specified for all “go” limits of size, Vir- 
tual diameter gaging practice is customary for the 
‘not go” limits of classes 1, 1A, 1B, 2, 2.4, 2B, 
and 3B, and 3 internal threads, Single clement 
gaging practice involving the use of thread snap 
gages, indicating type gages, or their equivalent, 
is recommended for the “not go” Jimits of size of 
all classes 6A and 8 external threads, Towever, 
for technical and economical reasons, all classes of 
external and internal threads Jarger than  6-in. 
nominal diameter shall be subject. to measurement 
of the thread clements for acceptance, This is 
not to preclude the use of gages where economi-~ 
cally feasible and saeceptable to the producer and 
consumer, 
2. Uses or Wo oanp N Trrwap Cradis. 0-1) 
to” and “not yo” thread gages---V is recom- 
mended that HW tolerances be applied to ‘go?* and 
‘not go” inspection and working thread gaces for 
class 4. YY tolerances are recommended as 
applicable to all inspection and working thread 
cages for elnsses 1, 1A, TAR, 1B, 2, 24, 2B, 8, 
3A, and 4B, except. as follows: Yo tolerances, 
which inchide a wear allowance are applicable to 
UNS and NS threads in classes 1, 1A, 1B, 2A, 
and 273. 

(hb) Setting plugs for “go” and “not go”? gayes,-— 
It is reecomimended that Wo tolerances be applied 
on lead and angle to all set(ing plugs regardless of 
class, ‘Phe piteh diameter tolerances shall be 
Wor Vas specified, 

3. BasteSizn "GO" Prrean CAGcEhs.—Dasie 
size “go" thread gayves for internal threads are 
applicable to all internal thread classes, Basie 
size “vo” thread ring gages and setting plugs are 
applicable to class 2A when counted, They are 
ulso applicable to externul thread classes 2, 3A, 
und 3, 

4. Paocepute i Srerreng ApsusTa bie PHREAD 
Ring Gaces. -In setting an adjustable thread 
Tiiz eae the conluyer eompbomnd should he removed 
gnd the Joeking serew loosened. ‘Turning the 


ae 


dt 1 


adjusting serew to Che right enlerges the ring so 


ae a Ne eho el 


Tauin VI.8—-Tolerances for ¥ “go” thread gages for elusses 1. 1A, 1B, 2A, and 28, NS and UNS threads only 


Tolerance on major Limits on piteh diameter 
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y Ra ale varlation in fead between any two threads not farther apart than the lenyth of the standard gave, shown in CSs, omitting one full theead at cach 
end of the gage, 
2 Above 1z Iu, the tolerance fs directly proportional to the tolerance in this coluinn, In the ratio of the diameter to 12 in. 


Tabu VI. 


9.--Tolerances for plain gages 


Size lange Tolerances 
Above-- | Voundine | XX xX y 4 Lh 
chidtig | 
\ 
aa areas (ore coe ane! ae Seite as [ea ee ln ep ee a ee 

1 2 3 4 5 | 6 7 

th, in. in, in. in, in. in, 
6.020 O. R25 U. AM2 0, (O04 0. 1X07 0. 00010) 0.00020 
K24 1.50 00008 00008 00009 OO 00024 
VAIN 2. A10 O04 00008 KINZ JAKMG _ 00032 
2. 410 4.010 A ct) 0010 O00) 5 . 00020 00040 
4,510 6,40 QONIGS O13 00019 1.0025 OED 
6.510 9. G10 0000% OOH A OKKI2A .DO08Z _ 006A 
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that it turns frecly onto the setting plug. Alter- greater emphasis to the sides. If the thread ring 


nately adjusting the adjusting screw and tighten- 
ing the locking serew, a firm fit on the smallest 
vortion of the thread in the ring shonld result. 
Vhile making the adjustanent the knurled outside 
diameter and both sides of the ring should be 
lightly tapped with a soft-tip or plastic Jammer to 
permit the threads of the ring to wrap themselves 
ground the thread of the setting plug. After 
satisfactory adjustment has been obtained, the 
ring is to be removed from the plug and the same 
procedure of tapping is repeated with slightly 


gage possesses proper rigidity, the same feel 
showld be still there when the setting gage again 
is turned info the ring. A tighter fit or inability 
to reenter the setting gage denotes u fault of the 


Jockiog device, that should then be taien apart 
and checked for dimensiong! conformity fo OSS, 
Jtis often advisable to do this before even attempt- 
ing to adjust the thread rings gage. Wher proper 
sdjustinent has been obtumed the cage should be 
sealed, 


In setting to a truncated setting plug the ring 
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gage may be set to cither the full or the truncated 
portion. It is common practice to sct slightly 
freer than a snug fit to the truncated portion and 
then to check the root clearance and wear of 
flank angle by screwing the ring onto the full 
portion. Extreme caution is required when this 
practice is followed to prevent damage to the 
thread crest of the setting plug. The opposite 
practice is to adjust and set the ring to the full 
portion and then determine the fit of the gage on 
the truncated portion. If the thread form of the 
ring gage is satisfactory, there will be a slight or 
no change of fit. In the case of a worn thread 
ring gage, the presence of shake or play when on 
the truncated portion indicates that the sides of 
the thread are no longer straight near the root, 
and the gage should be relapped or discarded. 

In order to provide maximum wear life of a 
setting plug, the plug should be threaded into a 
ring as few times as possible. This will prevent 
uneven wear and a taper on the truncated end of 
the plug. When setting plugs are thus used 
properly they do not wear unevenly. However, 
when setting plugs are applied repeatedly to check 
thread ring gages, the criteria for acceptability 
will vary with the type and application of the 
ring, A “not go” ring, for exumple, should be a 
snug fit at full engagement and provide some 
resisluuce to turning at one or two turns engage- 
ment. “Gro”? thread ring gages should also be a 
anu fit at full engagement. When the length of 
the product thread permits engagement with the 
full length of the “go” ring, the requirement as to 
partial engagement may ie relaxed to permit 2 
Slightly freer fit. JTowever, there should be no 
relaxation in the requirements when short product 
threads, that only partly engage the “yo” ring, 
are being engaged. 

Vf a basic-crest setting plug is used to set a 
thread ring gage, root clearance of the thread in 
the ving should be determined by the procedure 
outlined below. 

The ring gage should be given further inspection 
to determine whether or not the minor diameter 
is within the specified limits. The minor diameter 
may be inspected by means of “go” and “not go” 
Nain cylindrical plug acceptance check gages or 
by direct measurement, 

5. Prockpunn ror Determining THE CLEAR- 
ANCK IN ‘THreap Ring CGacrs.—The roots of 
threads of ring gages, particularly “not go” ring 
gages, frequentiy do not clear the maximum major 
diameter of the external thread, To assist the 
gage maker and gace inspector, the recommended 
procedure for determining the clearance at root 
of thread of ring gages is given to supplement, or 
substitute for, the use of truncated setting plugs 
described in paragraph 4, above, For this pur- 
pose an optical examination of » salfur-graplite, 
plaster of Paris, copper-amalgam, or other suitable 
cast of the thread is made by metuns of a projection 
comparator, toolmaker’s microscope, or universal 
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measuring microscope. The actual magnification 
of the instrument as used must be known. 

(a) Methods of making sulfur-graphite casts.~—- 
Sulfur-graphite casts are made from a thorough 
mixture of finely powdered graphite and crushed 
lump sulfur which is heated in a ladle until 
the sulfur is completely melted and becomes 
viscous. This mixture may be used repeatedly 
by crushing and remelting. The graphite should 
constitute about 7 percent of the mixture by 
weight, although in ine practice of various users, 
the proportion varies from 4 to 20 percent. 
The graphite is added to eliminate reflections 
that would be produced by a plain sulfur cast, 
and to reduce the tendency to shrink upon cooling. 

The casting mold may be formed by holding 
the ring gage between thin plates in the jaws of a 
vise, the top edge of the plate on one side being 
well below the thread axis. For small sizes of 
threads, & convenient arrangunent is to use a 
taper mandrel that is provided with a lengthwise 
groove having smooth surfaces and an included 
angle of about 90°, into which the mixture is 
poured, and in which the cast is later mounted 
for examination. ‘The bottom of the slot has a 
slight taper toward the axis at the small end. 
A square metal stop clamped in the groove 
serves as a wall in casting. The mandrel is 
also useful in making copper-amalgam casts, 
in which case the casting mixture is pressed in, 

The sulfur-graphite casting mixture is poured 
into the mold when the temperature is from 
260° to 266° ¥, and allowed to solidify with slow 
cooling, The cast may be marked with an 
identification number with a steel stylus. Sulfur- 
graphite casts warp considerebly after a few 
hours. 

(b) Afethod of making plaster of Paris casts.— 
A plaster of Paris cast is usually made to de- 
terinine errors in thread angle, and this cast can 
usually be used to determine clearance. Such 
a cast is made by mixing 5 parts (28 g, or 1 02) 
of a geod grade of dental plaster of Paris with 
from 4 to 5 (26 ml) parts by weight of potassium- 
bichromate solution made by dissolving 40 g in 
1 liter of water. The potassium hichromate 
inhibits rusting of the gage. This mixture is 
applied to the threads inside » mold which may be 
fashioned from cardboard or a strip of copper, 
with modeling clay pressed into the threads 
along the outside bottom edges of the mold. 
it should be allowed to harden completely before 
removal. Plaster of Paris casts have less shrinkage 
than sulfur-graphite, but do not retain dimen- 
gions over extended periods Of time. They are 
difficult to remove from rough finish threads 
without damage. 

(c) Determining clearance of “qo” thread ring 
gages--"The flat at erest of the maztinum ex- 
ternal thread is one-eighth of the pitch, therefore, 
if the root of thread of the “go” ring is relieved 
to a width of one-eighth the pitch, the ring 
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threads clear the maximu: major diameter of 
the thread, If the roots of the “go” ring gage 
threads are not relieved, they must be to a sharp 
enough V to clear a flat of one-eighth the pitch. 
The flanks of the thread should be straight to 
the point where the -pitch flat will make contact 
with the flanks of the thread. The width of flat 
on the chart, or template, used should be one- 
eighth of the pitch times the magnification of 
the comparator. 

(d) Determining clearance of “not go” thread 
ring gages.—The flat at the crest of a screw with 
maximum major diameter and minimum pitch 
diameter is determined by the formula: 


Flat=S—h’tan 30°=5—0.57735h/ 


for Unified or American National form of thread, 
where, A’—=maximum major ciumoter minus 
minimum pitch diameter. 

If the “not go” ring gage has a relief of \ 
pitch, as scconeaendel it is necessary to de- 
termine whether or not the relief is deep enough. 
To do this, make a chart, or template, repre- 
senting a 60° thread with a flat at crest equal 
to the flat, as determined by the above formula, 
times the magnification of the comparator. This 
chart, or template, should fit the image of the 
thread and contact the flanks of the thread 
image without contacting in the relief. If ring 
threads are not alioved. they must be sharp 
enough to permit. the chart, or template, to con- 
tact on the flanks of the image rather than in 
the root. 


APPENDIX 1. AMERICAN NATIONAL 
FORM OF THREAD AND THREAD 
SERIES FOR BOLTS, MACHINE SCREWS, 
NUTS, TAPPED HOLES, AND GENERAL 
APPLICATIONS 


1. INTRODUCTION 


The American National standards for thread form and 
thread series as published in previous editions of this 
Handbook are republished here in condensed fortn. Tex- 
cept for class 5 threads they are largely superseded by 
the Unified and American threads as specified in seetion 
I, They are thus made available for continued use in 
existing design and for applications where Unified threads 
are considered to be less suitable, or where the applica- 
tion is not covered by Unified and American threads. If 
American National threads are specified, they shall con- 
form to the requirements herein. 


4. AMERICAN NATIONAL FORM OF THREAD 


The form of thread profile specified herein, known 
previously as the “United States standard or Sellers’ 
profile,’ “is known as the “American National form of 


thread.” 
(a) SPECIFICATIONS 


]. AnuLb oF THreap.—The basic angle of thread (2a) 
fetween the sides of the thread measured in an axial 


577381 0 -9 -- GL 


plane is 60°. The line bisecting this 60° angle is perpen- 
dicular to the axic vu. (he serew thread, 
2. Fiat ar Crest 4np Root,—The flat at the root and 
crest of the basic thread form is %& Xp, or 0.125 p. 
3. Deptu or Tureap.—The depth of the basic thread 
form is 
ais 
h==0,649519X p, or | =08ieh 
where 


p=pitch in inches 
n=number of threads per inch 
h=basic depth of thread 


4, CLEARANCE aT Minor DIAMETER.—-A clearance shall 
be provided at the minor diameter of the internal thread 
by removing from the crest of the basic thread form an 
amount such as to provide a depth of thread not tess than 
53 ta 25 percent (depending on the size), and not more 
than 834 percent of the basic thread depth, 

5, CLEARANCE at Magor DiamMbpTER.—A clearance shall 
be provided at the major diameter of the internal thread 
by making the thread form such that the width of flat 
shall be less than 4% Xp but not less than 124% p. 


(b) ILLUSTRATION 


There are indicated in figure 1.1 the relations as specified 
herein for the American National form of thread for the 
minimum internal thread and maximum external thread, 
classes 2 and 3. These relations are further shown in 
figures 1.3 and 1.4. 


(c) BASIC THREAD DATA 


The basic thread data for this form of thread and for 
all standard pitches are given in table 1.1. 


WM 
INTERNAL 


WA 


Fraure 1.1—American National form of thread. 


Notk.-—- No allowance is shown, This condition exists In classes 2 and 3 
where both the minimuin internal thread and the maximum extemal thread 
are basic, 

NOTATION 
Qo oe 
a= 30? 
n=number of threads per ineh 
214-0. 868025 p=depth of 60% sharp V thread 
A=0.649519 p=depth of American National form of thread 
26h = 0.541206 px maximum depth of engagement 
iTigh=0.614444 p 
Peo ea pe widtie ul fiat wb crest oud reet of American National form 
f20.108253 p 
=Sgit =(oepth of truncation 
= 36h 
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3. THREAD SERIES 


It was the aim of the Committee, in establishing thread 
Byatems, to climinate all unnecessary sizes and, in addition, 
to utilize, as far as possible existing predominating sizes. 
The cosrse-thread and fine-thread series are maintained, 
the coarse-thread series being the “United States standard” 
threads, supplemented in the sizes below -in. by sizes 
taken from the standard established by The American 
Socicty of Mechanical Engineers (ASME). The fine- 
thread series is composed of standards that have been 
found necessary, and consists of sizes taken from. the 
standards of the Society of Automotive Engineers (SAK) 
ead the fine-thread series of The American Society of 
Mechanical Engineers. 


(e) AMERICAN NATIONAL COARSE-THREAD SERIES 


In table 1.2 are specified the nominal sizes and basic 
dimensions of the “American National coarse-thread 
serica.’”” 

The American National coarse-thread series is recom. 
mended for general use in engineering work, in machine 
construction where conditions are favorable to the use of 
bolts, serews, and other threaded components where 
quick and casy assembly of the parts is desired, and for all 
work where conditions do not require the use of fine-pitch 
threads, 


(bo) AMERICAN NATIONAL FINE-THREAD SERIES 


In table 1.3 are specified the nominal sizes and basic 
dimensions of the “American National fine-thread scrics.” 
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Fiauns 1,2,—14s position of tolerances, allewance (neutral space), and crest clearances 
for class 1. 
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The American National fine-thread series is recom- 
mended for general use in automotive and aircraft work, 
and where special conditions require a fine thread. 


(c) AMERICAN NATIONAL EXTRA-FINE-THREAD SERIES 


In table 1.4 are specified the nominal sizes and basie 
dimensions of the “American National extra-fine-thread 
series,” 

The American National extra-fine-thread series is | in- 
tended for special uses where (1) thin-walled material is 
to be threaded, (2) thread depth of nuts clearing ferrules, 
coupling flanges, etc., must be held to a minimum, and 
(3) a maximum practicable number of threads are required 
within & given thread length. This thread series is the 
same as the SA extra-fine-thread series, but it includes 
additional sizes. 


(d) AMERICAN NATIONAL 8-THREAD SERIES 


In table 1.5 are speerfied the nominal sizes and basic 
dimensions of the “American National 8 thread series.’’ 


p 


fy | 
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Bolts fer high-pressure pipe flanges,  cylinder-lead 
studs, and similar fastenings against pressure require (hat 
an initial Cension be set up in the fastening, by elastic 
deformation of the fastening and the components held 
together, such that the joint will not epen up when the 
steam or other pressure is applied. To secure a proper 
initial tension it is net practicable that the pitch should 
increase with the diameter of the thread, as the torque 
required to assemble the fastening woutd be excessive. 
Accordingly, for such purposes the &thread series has come 
into general use, 


(ec) AMERICAN NATIONAL 12-THREAD SERIES 


The nominal sizes and basic dimensions of the “American 
National 12-thread series’? are specified in table 1.6. 

Sizes of the 12-thread series from 1 in. to and ineluding 
13, in. are used in boiler practice, whieh requires that 
worn stud holes be retapped with a tap of the next larger 
size, the increment being Ve in, throughout most of the 
range. J)ie-head chasers for sizes up to 3 in, are stocked 
by tnanufacturers. , 
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The 12-thread series is also widely used in machine 
construction as for thin nuts on shafts and sleeves. It 
also allows the specification of shoulder diameters in ateps 
of % in., as from the standpoints of good design and 
simplification of practice, it is desirable to limit shoulder 
diameters to 4 in. steps, Twelve threads per inch is the 
coarsest pitch in general use, which will permit a threaded 
collar which screws onto a threaded shoulder to slip over 
a shaft, the difference in diameter between shoulder and 
shaft being, % in. 


(f) AMERICAN NATIONAL 16-THREAD SERIES 


The nominal sizes and basic dimensions of the ‘‘Ameri- 
can National 16-thread series” are specified in table 1.7, 

The 16-thread series is a uniform pitch series for such 
applications as require a relatively fine thread. It is 
intended primarily for use on threaded adjusting collars 
and bearing retaining nuts. 


SS 


¥. 


SG 


4. CLASSIFICATION AND TOLERANCES 


Thread classes are distinguished from each other by the 
amounts of tolerance and allowance. There are established 
herein for general use four distinct classes of threads as 
specified in the following brief outline. These four classes, 
together with the accompanying specifications, are for 
the purpose of assuring the interchangeable manufacture 
of acrew-thread parts throughout the country. 

It is not the intention of the Committee arbitrarily to 
lace a general class or grade of work in a apecific class. 
fach manufacturer and user of screw threads is free to 

select the class best adapted to his particular needs. The 
limits of size and tolerances for four classes of threads are 
given in tables 1.8 to 1,18, inclusive. 


Class 1 a syeatts screw-thread work in which the 
SEs ee tog a threads must assemble readily. 
‘Ineludes the major portion of inter- 
changeable screw-thread work, finished 
and semifinished bolts and nuts, ma- 
chine screws, etc. 


Class 2__...--.- 
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TOLERANCE ON MAJOR DIAMETER OF 
SCREW IS TWICE THE TOLERANCE ON 
PITCH DIAM. FOR CLASS 2 FIT 
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Figure 1.4.— Disposition of tolerances and crest clearances for c 
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Class 3 : Pe the highest grade of inta 
pan age has a changeable serew-thread work. 
Includes screw-thread work requiring 
a fine snug fit, somewhat closer than 
class 3. In this class selective as- 
sembly of parts may be necessary. 


Class 4...-..2.- 


It should be noted that, in the classification of screw 
threads, the class number designates the permissible limits 
of looseness or tightness. It has no connotations of 
quality in any other sense, Class 1 provides for the 
greatest permissible looseness between minimum external 
thread and maximum internal thread; class 4 provides 
for the smallest. permissible looseness, Classes 2 and 3 
are between classes } and 4 a8 regards Joosencss. Mach 
class has its proper place and none should be regarded 
as superior or inferior provided that there is compliance 
with specification requirements under which it is manu- 
factured and sold. 


IWS 


An examination of the dimensional specifications for 
the various classes shows that an external thread made to 
the tolerances and allowanees of one elass may be used 
with an internal thread of some other class. Thus, the 
requirements for a screw-thread fit for specific applications 
ean he met by specifying the proper combination of classes 
for the components. For example, an external thread 
made to class 2 limits can be used with internal threads 
made to classes 1, 2, or 3 limits for specific applications, 
It. is not. the purpose of this standard to limit applications 
of the various standard classes. 


(a) GENERAL SPECIFICATIONS 


The following general specifications apply to the four 
classes of threads specified for applications of the American 
National form of thread. 

1. Univorm Minimum IntERNAL Tureap.—The pitch 
diameter of the minimum internal thread corresponds to 
the basic size. The minimum major diameter of the 


iNTERNAL THREAD 


(NUT) 


TOLERANCE ON MAJOR DIAMETER OF 
SCREW IS TWICE THE TOLERANCE ON 
PITCH DIAM, FOR CLASS 2 FIT 


Vp a8 SY 
UES S ! 3 aeN LOE I. Me 
YNz wl BERS C7 & <i 
SNE pe Pia < NS WG Fr 
NZS MSV HE aN 4 = 
Nes La = % 3 YY rc 
LF 2 B28 wy WY 3 « 
N ae a i) Ont 
“E55 O32 22 5 \,_ nore a 3e 
5B 9 28 4 ¢& INTERFERENCE | = 
x 3 =< : \ ,NOT SHOWN $ 5G, Jo 
2 FS 338 WZ z 
i, off4) PONG i |- 
22 2a ge 2 Od QW - a 
$3 Git E2 BX \ ye Ab 
B§ = ENG YY 
ts ie 2 Mey {mn YG, 
5 ; 
: % [amy 6 z \GP he SAAML, yy 
2 oz BN VAAL GENS ANSLETT ED SS 
3B t 3 5 ~ ey EE OG ow, mY) 
Sse ele 004 4, iA SS 
Bg 58 AN Et eg 
NOTATION “a «Va 3 \ VSN 
P= PITCH xz 2 z = \ eee - SAN 
: i ere ae ‘N BRIN 
= BASIC THREAD DEPTH 3 x 7 KES 
yee WANS 
z NANNS | 
& eémey z 
1 2 9 Fe * / 2 
HEAVY LINE SHOWS er a a 6 
BASIC SIZE eee eee ae 
&z 3 z a = Oo 2 3 
s x 
EXTERNAL THREAD SBug i & a 
(SCREW) ae a ee z 2 
xe ow : = 7 = ae 
$53 & 3 3 


Fravne 1.5.—-Pisposition of tolerances, allowance (interference), and crest clearances for clase 4. 
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internal thread is the basic major dinmeter and is the 
same for all classes. In no ease should the minimum 
major diameter of the internal thread, as results from a 
worn tap or cutting tool, be less than specified. The 
minimum minor diameter of the internal thread is the 
same for all classes. 

2. Maximum Externan Turean.- The major and 
pitch diameters of the maximuin external thread are 
equal to the respective basic diameters minus the allow- 
ance, ifany. The maximum minor diameter of an external 
thread of a given pitch may be such as results from the use 
of a worn or rounded threading tool, when the pitch 
diameter is at its maximum value. In no case, however. 
should the maximum minor diameter of the thread, as 
results from tool wear, be greater than that corresponding 
to a p/4 width of flat. 

3. Direction AND Scorké oF To Lerances.—(a) The 
Batata on the internal ee is pe and is applied from 
the basic size to above basic siz 


(b) The tolerance on the external (hread is minus, and 
is applied from the maximum (or design) size to below the 
Maximum size. 

(ec) The tolerances specified represent the extreme varia- 
tions permitted on the product, 

4. Mason Diameter To pmrances.--() 0 [erternal 
threads —The tolerances on the major diameters of class | 
or class 2 external threads are twice the tolerance values 
allowed on the piteh diameters of the same respective 
Classes and pitches with the following exception: On class 
2. Ameriean National coarse-thread series, externally 
threaded) parts of unfinished, hot-rolled material, the 
same tolerances on major diameter are applied as on 
eluss 1 external threads. 

The tolerances on the major diameters of classes 3 and 
4 external threads American National coarse-thread series, 
are the sume ns those en class 2 finished serews of the same 
thread series; and for the American National fine-thread 
series are the same as those on class 2 Of that series. 
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Fraune 1.6.—Relation of marimum and minimum pttch diameters of classes {, ¢ 
and 4 to baste pitch diameters. 
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(hb) Jnternal threads —No tolescance is specified, as the 
maximum major diamecer js established by the crest of 
AnD uaworr tool, See footnote, tables 1.8 to 1.18, 
incisive 

© Waste vor Viton DiAMeteRR TCLERARCKS,—-(a) NO 
and N¥ sertea, classes 1, ¥, 3, end 4.—The toleranecn for 
kerew threads specificd for the coarse- and fine-thread 
series were arrived at by combining two factors, known ss 
the net piteh diameter tolerance and the gage tolerance. 
The theoretical net tolerances for all threada of a given 
class bear a definite mathematical relationship to each 
other, end it was intended that these should in no way be 
reduced dry permissible manufacturing tolerances for 
master gawes; (hat is, Ap OR within the original gage toler- 
ences in the 1921 NSTC Progress ae bor which were 
Lpproximately equivient to class A tolerances, Conse- 
quently the net Colerances were increased by the equivalent 

iametrical space required to provide for the gage toler- 
ances on diameter, lead, and angle, to praduce the extreme 
tolerances specified for the product. “In uractice, the 
aclual pet tolerances will depend upon the method of 
Regine And woon the accuracy of the gages ured, 

Wie net piteh diameter tolerances for the various classes 
are based on the following series for s piteh of Wo im: 


oe 
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Taniy 1.2—American Netional couvae-thread sertea, NC 


Thread data 


| Minimum 


width of flat | Lead |Sectfonal areal ,, 
Depthot | Baste | at majordi- | enaleat | .Atminor | Te Haile alress 
thread, & | widthof | ameterof basic | dinmeter at “we o3hnya 
flat, 2/8 nut, pra | pitch di- fP-2h, pg ( Ste 
ameter, X wrk? 2 16 
| 
8 9 10 n i2 13 
in. in, ie, deg min in! in? 
O.DIGLS | 0.00195 0.0005 | 4 31 0.00218 0. 00203 
01160 Reios) 100074] 4 22 [00310 00370 
£01353 "00260 00087 | 4 2A [00408 L487 
016% 00312 [001K | 448 00496 "00604 
O1624 OOG12  OOLG 4 11 00672 OUT96 
02030 Ri ipial 0130} 4 20745 00009 
, 02030 “naar | . 00130 3° 8 01196 20140 
£02708 100521 [a174 | 4 39 01450 O17 
[02706 ‘00521 ‘ooi74 | 4 0206 0242 
03248 . 00625 ogg | 4a 0260 | 0318 
[030% 00604 [00241 | 3 40 0454 O52 
Ry itn) “OO7KI "m7 | 3 26 0678 .0775 
04639 ‘00893 ‘oom | 3 20 50028 1063 
04996 . 00962 100921; 37 1257 1419 
| O43 04042 0347! 2 89 . 162 142 
05005 00136 . U0R79 2 56 . 202 Py) 
“Ondo 101250 10M; | 2 40 "902 "334 
era] - 01388 ‘om463 | 2 at .41y 1452 
/O8T18 - 01562 | 00821 | 2 20 ~ 5ST 1006 
ONI70 . 01786 00505 | 2 a 603 708 
- 09770 . 01786 ON 505 2 15 RO) ae) 
710425 [02083 00604 | 2 24 1.054 1155 
£10825 O23 loogag | 201! 1. 204 1,405 
~ 1000 + 02500 0833 | 2 15 1.744 1.90 
Laat (09778 00026 | 2 2.30 | 2) 
L1sdae | 02778 00025 | 1 AS | Bue j ot 
Diners "O9125 01042 | 157 | 6.72 4,00 
"GER 103 !25 101042 | 1 46 4. 62 4.93 
. 182K 03125 S012 | 186 5.62 5,97 
alivg) 03125 01042) 1 9 6.72 7.10 
iat 103125 S012 | 1 22 7.92 K. 33 
1 1h238 03) 2h .lOs2 | 1 16 9.21 9. 66 
"16238 125 2O1g2 | oo 10, 61 11, 08 


Pitch diameter tolerances for pitches fincr than Yo in. 
are to cach other and to the tolerance for %o in. as the 
0,6th power of their reapective pitches, 

Pitch diameter tolerances for pitches coarser than 49 in. 
are to each other and to the tolerance for 35 in, as the 
0.9th power of their respeciive pitches, 

The exponent 0.6 was chosen for pitches finer than Ko 
in, because the resulting tolerances, except in two instances, 
do not vary more than 0.000] in, from the piteh diareter 


tolerances specified in the original ASMIE Machine Screw 
Standard, 


The tolerances on pitch diameter for the ecoarse- and 
fine-thread series are based on a length of engagement 
equal to the nominal diameter, but may be used for lengths 
of engagement up tu 1% diameters. 

(bh) NEF, 8N, 12N, and 16N series, classes 2 and $--- 
The class 2 pitch diameter tol raucea for the extra-fire-, 
8-, 12-, and i6-thread aerics are equal to 0.0024 D+ 
0,001 33L,-+4 0.0107 p, and the class 3 tolerances are 70 
percent of the elaas 2 colerances, The tolerances for the 
& thread series are based on a dength of engagement equal 
to the nominal diameter and for the extra-fine-. 1Z-, and 
16-thread serics on a length of engagement of Y pitehes. 

Co) Limite of atze —-With respect to the pitch diameter 
limits of fize, it is intended, except as hercinatter quatned, 
that no portion of the complete thread be permitted to 
project beyond the envelope defined by the rasxinmunm- 
material limita on the one hand, or beyond that defined 


Tanna 


1.3.—American National fine-thread series, NF 


Idontification Basle dlameters Thread data 
Miaimuam ” 
Metric width of flat | ioad [Sectional arerl ons aerags 
Threads | Major di- | Piteh di. | Minor dl | equivalent Depthaf| Basie | at majordl- | snple at | ,8t minor area, 
Bizo3 per inch, |ameter, Dj ameter, ameter, K| of major | Pitch, p | thread, A | widthof | ameter of hast Bae at rs a 
n diamoter flat, p/S nut, p/24 | pitch di- sa 
ameter, 
1 2 3 4 5 6 7 8 9 10 11 12 13 
| ————_4__ ae pcm Sint a 
No. tn. in, tn, in, mm in. in, in, in. deg min in} 
0 0.000 pal) 0, 060 0, 0510 0. 0438 1, 524 0. 01250 Q, 00812 0.00156 0. 00052 423 Q, 00151 
1 073 72 073 . 0040 - 0550 1, 854 . 01389 . 00902 00174 . 00058 3 57 - 00237 
9 RA 4 . ORB  O7ED . 6357 2. 194 M1562 «01015 - 00105 . 00065 3 45 - OOS 
3 . 099 & . 099 . 0874 . F758 2.515 - O1788 01160 10233 - 0014 | o 40 , OO451 
4 112 48 +112 » 0886 . 0849 2. 845 - 02083 | - 01353 - 00200 - 00087 3 A . 00566, 
5 125 44 135 1102 . O55 3.175 . 02273 91478 . 00214 ~ 00005 3 45 - 00716 
6 «138 40 . 138 1218 21055 3. 605 . 02500 01624 - OOBL2 - 00104 3 44 . 00874 
8 patie’ 36 . 16d - 1480 . 1279 4.168 . 02778 01RD . 00347 00116 3 2 . 01285 
Th . 190 32 - 190 - 1097 , 1484 4.826 . 125 . 02030 - 00391 - 10130 3 2 0175 
12 216 B 216 + 1928 . 1696 5, 486 03571 . 02320 «00446 00149 3 22 . 0226 
44 Ba » 2500 - 2268 - 2036 6, 350 » O3571 080 - O48 ~00l4d 2 52 - 0326 
Ya a 23725 . 24 +» 2584 7. G38 4167 - 12706 - 00521 «00174 2 40 - 0524 
3 a 3750 aT .& 9. 625 , O4167 927068 + 00521  OO174 2 it . OD 
Ae 1) 2 4375 4050 ~ 3726 11,113 . 03000 - 03248 - O25 . 00208 2 18 . 1000 
yy Pt) . 5000 4875 43.50 12, 700 . 05000 . 03248 - 00025 - 00208 1 67 - 1496 
84 18 . 25 - 5204 . 4903 14, 288 05556 . 03608 «00604 - 90231 1 55 Ist 
Ah 18 «A250 . SAKD 55 15, 875 OFA 213808 . 00684 . 00231 1 43 240 
4 16 . 7500 « 704 6688 19. 050 . 06250 . 04059 ~ OO781 . O02) 1 36 bo) 
i 14 8150 8286 » 1822 22. 225 07144 . 4639 . 00893 . 010298 1 34 24350 
=) 14 1, 0000 9536 . 9072 25. 400 07143 4639 . 0893 - CO2R3 1 22 t. 646 
1 yz 1. OMS U5 ROT 25 400) ONS OAS .ULot2 OOB4T 136 625 
1y4 12 1, 1250 1, 0709 1, 0167 2. 575 - 06333 . 05413 ~ 01042 ~ 00347 1 25 .812 
Wy 12 1. 2500 1.1959 1, 1417 31, 780 - 18333 . 05413 O12 700347 1 16 1.024 
144 | 12 1. 3750 1, 2200 1, 2667 Hi. 925 - 08333 . 05413 . 01042 - 00347 1 9 1.200 
1% | 12 1. 8000 1, 4459 1, 30917 38. 100 - 08333 - 05413 - 01042 «00347 1 3 1,521 
' 


2 The dealyuntion of Gals size tas boon changed from NF? to NS 


Tanup 1.4 


a 


-—American sable bisildl exlra-fine-thread series, NEF 


——————————————— Ss 


a7 ie 
Identification Hasle dlametors Thread data 
Minimum | 
Mot:le width of lat | Lead [Secfonal area) on, at regs 
Threads , Major di. | Pitch dl- | Minor dl- | equivalent Dopth of Basic atinafor dl. | angle at at minor nren, 
Blzcg ier iueb, }amoter, ) | ameter, 2} smoter,K| af major | Pitch, p | thread, & | widthof | ameter of basic | dlameter at MOON 
n dinmetor flat, p/§ | nut, p/24 | pitch d- D—2h, ieee 
ainetar, d mens 2 16 
| 4 
1 2 3 4 6 % 7 8 v 10 It 12 13 
in, | In, in. in, mm in, in, in. in deg min in? int 
4 of G, 2inay 0. 2207 0, Are 6. 5aC 0, 03125 2. 0830 O.112G1 + 6, O10 24 U, U344 0, a7H 
56 42 26125 Laz? «2710 7.978 03125 92030 00881 00180 157 O81 «NZS 
3% 32 | mE Yes 6) 35A? «BIAS 9, B25 13126 2 N20380 OTL . 00130 7 36 . O8TR O82 
hs ay VASTA 4143 . 3yll 11.1138 03571 02820 O48 0014 1 34 1201 .1a74 
yy, 4] MOO 4768 ARE 12, 700 ~ 05571 . 02320 - OAM 00149 1 22 - 162 170 
214 ZA | » 24 5354 . OS 14, QRR 167 «52706 00521 -OO174 1 25 - 208 2 2t4 
% v4 62H) AY79 6700 14. 475 4167 «02706 00521 00174 1 16 ri) 28 
Miho 24 . BRIA FMA O3a4 17, atx} «A167 02706 00624 00174 1 9 2a 320 
% w 7500 w717E OK) 1Y. O50 05000 98248 . 00625 . 0020K 1 16 360 ahs 
Me “ blah THD - A76 2), 64K 000 08249 00625 00208 1 10 439 458 
7%, 20 ARID HAD 8100 22. 224 «00000 03248 G2 00208 14 oS » 136 
an 6 2 W875 HO B72 KIA 08000 . O2AK 00625 | . 00205 1 0 08 620 
mn 7. 0000 9675 9850 25. 400 ORR 03948 00828 00208 oot | AKT 7 
iK 6 1K | 1. 0625 1.0264 . HOU 25, UBB 06555 - O36 DOG04 00231 O AD .770 709 
Mh an 112% 1, 0480 1, 0528 2s. 575 05550 O30 OOO 00231 0 ft Nit . B01 
14f5 18 1.1875 1.1414 1, 1183 30.163 204556 03608 00604 00281 0 HB L977 1,000 
Whe | 1K 1, 2X) 12k 1,177 41.7%) LORS EB O86 00604 0081 0 1. (0G 148 
tat) 1% 1 bl26 1, 2764 1, 2405 33. 358 es . OF 008 2O5GL voz! 0) 48 1,208 1244 
134 1K 1,375) | 173400 1. 4928 44, 02h OSf5#1 _ 13608 |  ONG94 boa o 45 70343 1.270 
1746 1K 2.4275 1.4014 1, 8643 46,513 ONAL, UBL 00604 03) Oo 43 1.4% 11g 
1 1 1, KX) 1.4640 1. 4278 3h. 10) - Vhs «OBR . 00604 | /OOE a 42 1.00 LC 
1%6 14 | 1, h625 1, att 1, 41403 3Y, 58H Nate 3) 04008 | -006U4 | ,OnZst 0 40 1.74 1.70 
i} 1 
be] 16 | LG | LASS] 2 828 Al VTi f NGS | 00604 234 0 3K 1.K0 104 
J'hig 18 16875 ros | 1, 58 42. RES i 03608 LES 09231 0) 47 2.0% 2.10 
4 16 | 1.71.00 1, 7Unaf 1. 6644 44.4%) OF89 ON7KI . O02) o 40 2.14 2.24 
2 1% ; 2, 0000) 1.0594 1, GLE | 50, KOO ont O05 . DO7KI 0260 | 0 35 2. KU 25 


Tasirn 1.5--American National 8-thread series, 8N 


Identification BKasie diatnetess ‘Thread data 
—S : an =3 - ar = cae eatin at 
Sectional area 
Major H Piteh Minor Metric equiv- Lead angle at minor Tensile-stress 
Sizes Threads per diameter, ameter, diameter, alent of major | at baste pitch dlamoeter at orci, 
inch D & K diameter dhymeter, 
x 
j 2 3 4 | 5 6 7 
in, in. in. mm dq =o min 
«1 8 1.0000 1), 9188 a, 24, 400 2 20 
iy 8 1, 1280 1.0436 : W.5TA 2 1 
4 8 1. 2400 1, 1688 1, 3t. 750 1 57 
135 8 1.3750 1. 2038 1, 34 425 1 46 
1% a 1. 5000 1, 4188 1, 38. 100 1 36 
154 8 11.6280 1. 3438 1. 41.975 1 2 
1s a 1. 7800 1. 66RR 1. 44450 1 22 
174 8 18750 1. 793R J. 47. 825 } 18 
2 8 2. 0000 1. 9188 1 50. HOG ion 
24k & 2. 1280 | 2. 0438 1. 53.975 1 ra 
ahs R 2.2500 | 2. 16RR Pay 57.150 1 3 
2% 4 2. OO) 2. 414 25 oy. 500 0 8? 
234 & 2. 7 2. GAR 2. ESTA 69. #50 0 Al 
3 R 3. 0000 2. BIRKS 2. 8978 76. 200 0 47 
34 8 3, 2400 3. 1688 3.0876 82. 550 0 43 
344 a 3. 400 3. 4188 3.3376 8S. 900 ra) 40 
3% 8 3. 7500 3. PAR 4.5876 5. 250 0 37 
4 x 4, 0000 3. OIAK 4.+376 10k. 600 0 ah 
434 8 4. 2500 4, 1688 4.0876 107. 9) 0 34 
4% 8 4, BO 4, 418% 4.3376 114.3% 0 3h 
434 8 4. 7500) 4. CARH | 4.5576 120. 650 0 @ 
5 8 4, 0000 4. H1K8 4. R476 327. (4K) cf] 2K 
by 8 5. 2500 5, 1688 4 0816 133. 4%) 0 Bh 
544 8 5. £000 5, AVaR 5.8478 120, 700 25 
534 8 5, 7500 | 5, G68X | 5. A76 146, 04) 0 94 
6 i 8 6. 0000 A, OARS | 5.876 182. 400 vu 23 
i} 1 H 


* Standard size of the American Natlonal course-thiresd serles. 


NotTs.—Fitch, p=0,12600 in.; depth of thread, A=0.08319 in.; basic Width of dat, p/8=0.01802 f1., miniinum width of fut st major diameter of nul, p/24= 


0.0052) In. 


by the minimum-material limits on the other, and thus be 
outside of the tolerance zone as illustrated in figures 1.2 
to 1.5 inclusive. Also, the diameter equivalent of the 
variation in any given element except pitch diameter shall 
not exceed one-half of the piteh diameter tolerance. (The 
full tolerance cannot, therefore, be used on piteh diameter 
unless deviations in other thread elememts are zero.) 
Deviations from specified size and profile tnclude variations 
in lead, uniforinity of helix, flank angle, taper, out-of- 
roundness, and surface defects. Accordingly, values are 
given in tables 1.24 and 1.15, for the standard thread 
series and classes, of one-half of the piteh dintneter toler- 
ancen and the deviations in lead and flank engle whieh are 
equivalent thereto. Wank angle equivalents ere based on 
a depth of thread engagement of 5147/8, 

The diameter equivalents of variations in lead, uni- 
formity of belix, and flank angle are always in the direc- 
tion toward onaximium material, that is they inerense 
the virtttal diameter of the external thread and decrease 
that of the internal thread. Chas, the maxiium material 
pitch diameter limits are #& limitation of the virtual diam- 
eter (cllective size) and are xo apeetfied herein for all thread 
clarses. 

Variations in taper and roundness of the pitch diauceter, 
together with variations of the piteh disimeter ms a whole, 
may be in the direction of nataimome riaterinl, said this 
the mininumenaterial pitely diameter litnit) may he 
specified as & limitation of che pitch diumeter as a single 
element. However, in view of the interrelation of the 
pitch diameter, variation in dead and flank angle, ete., 
together with practical considerations relating to es- 
tablished production processes, product appreation, aie 
msgpection provedures, it is eustonmmry to interpret the 
minineim piteh diameter of the external thread and the 
jnaxiinipn pitch diameter of the internal Coread as virtunl 
diameters (effective sizes) in classes f and 2, and classes 


430 


es 
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3 and 4 infernal threads, for application to various muss. 
produced bolts, nuts, screws, and other similar threaded 
fasteners, and to some customn threaded prurts where 
design requirements are fulfilled. See “Limit gages” and 
‘Acceptability of threads,” section VI, pp. 108 and 118. 

6 Minon Diameter Totenances.--(a)  Mrternal 
threads.—No tolerance is specified, as the minimum minor 
diameter is established by the erest of an unworn toul. 
See footnote, tables 1.8 to 1.14, inclusive. 

(6) dnternal threads,-—The tolernnee on iinor dinmeter 
for a given size and piteh of thread is the same for all 
Classes. For sizes Tin. and farcer (he tolerance is equal 
to O10825p. For inmost sizes less than doin, toleranees 
have been imade arbitrarily darger than O,LOK25p to 
Minimize tapping diffieudties. 


(b) SCREW THREAD CLASSES 
1. Crass 1. Cay Definttion.-—Class 1 iv intended ta 
cover the manufacture of Chresded parts where quiek and 
easy assembly is necessary, and where an allowance is 
required, 

{b) Limite of size and tolerances, ~ Limits of sige and 
tolerances for the respective thread pitehes are specified 
in tables 1.8 and 1.9, and their application is shown in 
figure 2.2. 


) > 
“ 


Crass 2.- (a) Definition, -Class 20 is intended to 
apply to the anajer portion of threaded work in imter- 
chanpeable nuwiafaetare, where mo allowanee is redauired, 


(b) Lamits af size and tolevanees,—No allowance is 
provided, bert cines the tolerances on "o' gages are 
within the limits of size of the thread, the vages wall 


assiife oa shiedit. elearanee between exterpab and poiternad 
threads made to the quasimitan-iaterial limits. Limite 
of size and Coleranees for the respeetive thread piteties 


TABLE |.6.---Amertean National 12-thread series, 12N 


Identification Baste diameters | Thread data 
| { 
Sectional ares 
Major Pitch Minor Metric equiv. Lead angle at minor Tenslle-stross 
Sizes Threads per diameter, | Hanicter, diamcter, alent of major ; at bustle plteh dlameter at arce, 
inch D & .? diameter diameter, D-2h, BOBHN? 
| ee: rk} Amer; 
a 
4 
Sipe ee ee Ba Se es use| ae Sonn ; 
1 2 3 | 4 | 8 é 7 8 | # 
meee 4 e bt mn Hf poles ap 
in, in, in. fn. min deg somin in. in’ 
% 12 0, 8000 0, 4450 0. 317 12. 700 3. 24 0.121 0. 13% 
“94 lz 1 5625 1 50R4 14542 14, 288 2 59 2 | “1k2 
54 12 . 6250 5709 . 5187 15. 875 2 40 210 | ey) 
Me 2 ORTH 6334 578? 17. 464 2°94 04 es) 
KY 2 i Arie . 0960 7 10. 050 2 ui | . 328 . dhl 
Ma 12 NERS TAR  TH42 20, 63% 2 0 340 420 
44 12 ytd) /R20g . 7667 22 225 1 61 462 405 
Nhe 12 W375 RABL ~ R202 23 414 1 43 $40 on6 
1 12 1.9000 V45d O47 25. 400 1 36 625 . AAG 
1}4a 12 1, 0624 1, 6084 W542 26.1188 1 30 7th . Ti 
ath 12 1.1250 roo 2.0567 j 5 412 ASD 
is 12 L875 1.1334 1.0722 1 w | Oth O61 
1h; 12 1.2500 1. 1050 1.1417 1 16 1.024 1,073 
Mi 12 1.3125 1, 2594 1.2042 1 12 1. 139 1.191 
‘13% 12 1.3740 1 3209 1, 2667 i v 1, 206 1.3145 
745 12 1.4375 1. 3434 1 a2n2 36. 51% 1 6 1. 3x4 1,445 
ayy 12 1 S000 1.4450 1.307 $8. 100 t 3 1,52 1&8 
15% 12 1. 82t0 1.4700 1, 5167 41.278 a &K 1.1 1,47 
144 12 1.74) 1. 6959 1.6417 44450 Oo 54 2.12 219 
1% 32 1.8740 1.4204 1. 7067 47. 625 Oo *® 244 2.43 
2 12 2. OND 1.9440 18917 50, 800 0 47 2.81 2040 
234 12 2.1250 2.0700 2.0187 53.975 O 44 3.10 3, 28 
pari 12 2.2500 2. 1050 2.1417 AT. 1500 a 42 3. 60 3. Ot 
24 12 2.47) 2. 8208 2. 2667 60. B25 Oo 38 4.04 4.13 
aby 32 2. £000 2.4459 2, 3017 63. 500 0 37 4.49 4.0) 
254 12 2. 624 2. A700 2. AlGY OH ATA GBS 447 1 508 
2M 12 | 2.750) | 2. 6059 2 A17 4 KAD | 4) 84 | fh 4x 5 SY 
234 WZ 27 2. 8200 2. 7667 73.025 0 82 6.01 6.13 
3 Pa 3. OA) 2.0450 2. 5017 76. 200 Oo al 8.47 6. 
3h4 12 3.1250 3.0700 3.0) 67 79. 375 0 a) 7MA 7. 28 
3h4 v2 3.2500 3.1959 3.1417 2. 5A a qy 7.74 7. Bi 
334 12 3.9750 4.3200 3. 2017 HS. 72h G27 # aX HAZ 
ohe 12 3. 0000 4.4459 4.417 8A, G00 0 26 9.05 0. 18 
Sth 12 3. 6250 3. 5708 3.5167 92.074 0 26 9,71 0, Hey 
$44 12 750) 3. 6059 3. GA47 $5. 250 if) 25 10, 42 10), 67 
Kye 12 % BT 4. HONG 3, 7667 OK. 425 24 14 11,9 
4 12 4 0001 4. 9450 4. UI7 101, 800 oO 2% W009 12. 06 
444 12 420K) 4. 1959 4. f4n7 107, 4) 0 ve 13.47 13, 85 
4he 12 4. 500) 4.4459 4.3017 114.300 Oo 42 15.1 14,3 
44 1 4.7600 4. 6959 | 4.00417 120, 650 Oo Ie iu 17.4 
i J2 500 4.0450 4. 8017 127.000 O 1H. 8 10.0 
5b4 12 250K) 5.1950 A. W4h7 134 450 1 18 2 21.0 
fle 12 4, OA) 5.4400 5. 49h? V0. 7K a) 17 22.4 2.4 
isa 12 ! 5. 7X Pa) 5.0417 146.050 0 16 25.0 Dh 2 
6 12 | 6.0000 5, 9459 5.HOI7 182. 400 0 6 27.4 27.6 
{ ! 


* Stavdard size of Che Ameriosn National course-Chread series, 
> Standard size of the American National fine-{hread serles, 


Nore. Viteh, p=0.02343 in,; depth of thread, A =0.00413 In; basic width of fist, p/8= 0.01042 in; minkinam width of fut at raajor diameter of nul, pe 


0.00347 in. 


are specified in tables 1.8 to 1.93, inelusive, and their 
application is shown in figure 1.3, 

3. CLABB 3--(a) Definition. -Class 3 is intended for 
applications where closeness of fit and aeeuracy of Jead 
and angle of thread are important, Tt is obtainable cou. 
sistently only by the use of high quality produetion 
equipment supported by a very efhciont system of gaging 
and inspection, Tt is the sone ie every particular as 
Class 2, exeept that the tolerances are goialier, 


(by) Limits of size ond coleranees. --No allowance is 
provided, but since the foleranees op “go” gages are within 
fhe Virntts of size of the thrend the tages will aasare a 
slight clearance between external and internal (hreads 
made to the maxinum-material Hits. Limits of sige 
and tolerauees for the respective thread pitehes are 


specified in tables 1.8 to 1.13, inclusive, and their applica 
tion is shown in figure 1.4, 

4. Ciass 4. --(a)) Definttion-—Classy 4 is intended for 
threaded work requiring a fine snug fit, and where a 
screwdriver Or wrench may be necessary for assembly, 
Jn the manufacture of serew-thrend products helofaaing 
in this class if will be necessary to use precision tools, 
gages tude to special tolerances for this class, and other 
refinements. This class should, therefore, be used only 
nocases where requirements Of the mechanism being 
produced are exacting, or where special conditions re. 
quire serews having a precision fit. Tn order to secure 
Te VL Aesrred It Than’ be NeCCSsSAry TY SOG CHES to select 
the puris when the product is being, assembled. 


a 


* Jicluifing positive contro] of taps and dies by means of a lead screw, 


‘ 


at 


1 


Basic diameters 


Identification 
Sires Threads per 
inch 
1 2 

fa. 
0% 16 

He 16 

% 16 

1546 16 
1 16 
1%4 16 
144 16 
1K. 16 
1K 16 
16 16 
154 16 
Me 16 
1y4 16 
186 16 
146 16 
Me 16 
1% 16 
Ks 16 
1% 16 
UHe 16 
2 16 
Ye 16 
2M 16 
2Ha 16 
2% 16 
2416 16 2 2, 2413 
246 16 2. 2. 2038 
de 16 2 2. 3565 
Fie) 16 2 2. 4188 
246 16 2. 6250 2. 6844 2. 438 
2h 16 2. 7500 2, 7004 2. 6488 
2% 16 2. 8750 2. 8344 2. 7938 
3 1é@ 3. 0000 2. 0504 2.9188 
3% 16 3. 1250 3. 0844 3, 0438 
3K 16 3. 2500 3. 2004 3. 1688 
8H 16 3.3750 3, 4344 3. 2038 
8% 16 3. 5000 3. 4504 3. 4184 
356 16 A, 6250 3. 5844 3. 5438 
3% 16 3. 7500 3. 7004 3. 66838 
3% 16 3. 8750 3. 844 3. 7938 
4 16 4. 3, 9504 3.9188 


3 


© Standard size of the Ameriran National fine-throad series. 


0.00; 


(b) Limtts of size and tolerancea—-A small negative 
allowance is provided. Limits of size and tolerances for 
the respective thread pitches are specified in tables 1.8 
and 1.9, and their application is shown in figure 1.4. 

5. Cuass 5.~—This is a wrench fit class intended for 
studs and tapped boles which are to be assembled per- 
manently. As the earlier specifications have proved to be 
not entirely satisfactory this class is in process of revision, 
Reference should be made to previous editions of this 
handbook for the earlier specifications. 


5. METHOD OF DESIGNATING AN AMERICAN 
NATIONAL THREAD 


1. Stranpann American NationaL Tureaps-—The 
biandarad mcthod of designating = verew thread is given 
in section IlZ, p. 26 ‘or all standard threads fieted 
in tables 1.2 to 1.7, inclusive, only the thread designations 


need be placed on s drawing, it being understood that 
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TABLE 1,7.—American National 16-thread sertes, 16N 


Sectlonai area 


Metrie equiv- Lead angle at minor Tensile-stress 
alent ofinalor | at basic pitch diameter at area, 
diamcter diameter, D—2, BE OH\! 
» zKi "13° 16 
wa 
4 
6 7 8 9 
mm deg min in? inw 
19.030 1 0.341 0. 373 
20. 638 1 20 420 444 
22. 225 | 22 495 621 
23.813 1 16 676 604 
25. 400 1 li 663 . 6 
26, 88 1 7 rh) - 788 
BB. §75 1 3 RM 889 
30. 163 1 6 1 a7 
31. 750 0 87 1,073 1.111 
33. 338 0 54 1.191 1, 230 
34. 925 0 al 1.315 1, 356 
36. 613 0 40 1.445 1. 488 
38. 100 0 47 1, 54 1.63 
39. 688 0 46 1.72 177 
41.275 0 43 1,87 1.92 
42. 863 0 42 2.08 2. 08 
44. 450 0 40 2.18 2.2% 
46. 038 0 39 2.35 2.41 
47. 625 0 37 2.43 2. 58 
49. 213 0 36 2.71 277 
50. 800 0 wi 2.89 2.95 
52. 388 0 “4 3.08 3.18 
53, 075 0 33 3.28 3.35 
55. 663 0 32 3. 44 3.65 
57. 150 uv 31 3. 68 3, 76 
68. 738 0 30 3.91 3. 98 
60. 39K 0 29 4.13 4,21 
61. O15 0 29 438 4.44 
63. 500 0 P-] 4.60 4.67 
64, 675 © 26 5.08 5.14 
69. 850 0 25 5. 50 5, 68 
73. 025 0 24 6.19 6, 22 
76. 200 0 2 6.09 6. 78 
79. 375 0 22 ife’-s) 7.37 
82. 550 0 21 7.39 7% 
85. 725 0 21 4H. 2 8.63 
88. 900 0 2 #, 18 9, 20 
92. O75 0 19 9. 8H 8. 
95. 260 goof 10, 67 10, 69 
| 98. 425 Oo Ww 11. 30 11, 43 
| 101, 600 0 17 12. 06 12.19 


ee tata p=0,06279 1u,, depth of thread, A=0.04050 In.; basic width of flat, p/80.00781 {n.; minimum width of flat at major diameter of nut, p/24= 


the limits of size shall be in accordance with tables 1.8 to 
1.138, inclusive, or the corresponding table in ASA B1.1. 
EHzamples: 0.250 -28NF-3 
2.000- 8N -2 
2. Mopiripp American Natrona THreans.—It is 
occasionally necessary to modify the limits of size of the 
major diameter of an external thread or the minor diam- 
eter of an internal thread from the lirniits established for 
standard series and special threads in order to fit # apecifie 
purpose but without change in class of thread or pitch 
diameter limits. Such threads should be speciticd with 
the established thread designation followed by # state- 
ment of the modified diameter limits and the designation 
“'MOT).” 
External thread: 
% 24N¥K.-3 MOD. 
Major diameter 3720-3648 MOD. 
Tntepnsal bhrene- 
% -24NF--2 MOD. 
Minor diameter .330 -.3386 MOTD. 
For further examples see section IIL, p. 26. 


TABLE 1.8.—-Limits of size and tolerances, clusses 1, 2, 8, and 4, American National coarse-thread series, NC 


Machine screw number or nominal sizo Pa 


a i a a 
5 | 8 | 8 | 10 | 12 


Threads per inch 


Limits of size and toleranocs 


ExteRNal THREADS 
in. in. in. in. in, in. in, in. in. in. tn. dy, 
0738 |0, 0889 |, oB81 fo, 1110 |o, 1240 Jo. 1369 10, 1639 [o, Ins? |0. 2147 Jo, 24h 4978 16. 5601 | 0, 
Class 1, major diameter. . fin. 0671 | ,0708 | .0019 | , 1042 172 | .1203 | . 1853 | .1795 | . 2055 | . 2343 ‘ 4830 | 443 | | 6084 
Metis “ooe2 | 10056 | “0002 | 10088 | 008s "0076 | 10076 | ‘oov2 | ‘ogy | |o102 : "ong | 018s | 101m 
Atay... 0780 | ,aran! nen | 1120 | , 1250 | .13k0 | 1840 | ,1900 | 2160 | , 2500 4376 | 5000 | 5625 |. 62ne 
ieee rene tomelut big: ‘o6v2 | ‘oxen | Loads | $1072 | 51902 | [1226 | lisse | 1x34 | [2004 | | 24pe ‘427 | lanoe | 81a | e13a 
se eeeececeeee es Tol.....| .0038 | /0040 | [0044 | 10048 | | 0048 | 10054 | 10054 | JouGs + .0060 | |0072 : ‘o1oa | 0112 louie 
Class 2, major dlameter (x44, 0730 | .0860 | .0900 | .1120 | . 1250 | 1380 | . 1640 | .1900 | .2160 | . 2500 75 | .s000 | 5625 
wee. : : : : 1380 | : : . 4375 | 7 6250 
pieraded parorunea: In... “678 | .0g04 | 10928 |: r052 |. 112 | 21304 | 11564 | 51408 | 120% | | 2308 ‘4235 | 14352 | 3467 | _60a0 
rial) 1 MOseroleg MAC \poy 0052 | .0056 | .0062 | .0068 | .0068 | 0076 | .9076 | .0092 | .c002 | . 0102 ‘ 0148 | 0158 | 9170 
Class 1, minor diamotor,, Max 1...} 0831 | .0633 | .0725 | .ogc3 | .0033 | .cose | 1246 | .1376 | 1636 | .1872 | .2497 | , 2085 | .3473 | , 4094] 24679 |. 5109 
Classes 2, 3, and 4, minor | 
diamoeter...-.-...-.._.. Ma . 0538 | .0661 | 0734 | .0813 | .0043 | .0007 | . 1257 | . 1389 | . 1640 1887 | .2442 ; .2083 | 3499 | 140561 4603 | . 5135 
Max 4...| ,0622 | ,0736 | .0848 | .0048 | .1078 | .1106] 1428 | .1616 | 1876 1.2180 | 274k | 9326 | 3800 | 4478 | Js0no |. 5634 
Class 1, pitch dlameter...2Min..... "a6 | 0708 | fasts | loo14 | $1084 | ate | 136g | l1sze | [1m30 | S109 |S 2601 | 23983 | [3890 | laud | lags Pl s540 
Tol... ‘0026 | | 0028 | 10031 | 0034 | | 0034 | 20038 | !0038 | Jo04e | Zo046 | [0051 | [0057 | 10063 | .0070 | |0074 | 10079 | {0088 
0620 | .0744 | ,0855 | .0088 |. 1eR | 61177 | .1437 | .1620 | .318R0 | .2175 | 2764 | 3344 |. 3011 | . 4500 | .80n4 |, 6660 
Class %, plich aiumeter...f "oto | Lo724 | 10833 | logad | 11064 | 3150 7) 21430 | “196 | Laase |! aise | 19793 | “3200 | 3an2 | lagen | sone | ‘Seo 
T ‘0019 | 20020 | {0022 | Scams | 5 co24 | 26027 | | 0027 | .0033 | 10033 | | 0036 | 10041 | / 048 | [0049 | {0052 | 10058 | ‘0050 
M .0620 | .0764 | .0885 | .0958 |. 1088 | 1177 | .1437 | .1620 | 2880 | 2178 | . 2764 | 23344 | 3081 | 4500 | 5084 |. paso 
Class 3, pitch diameter. ..43 0615 | 10729 | :oa3y | Sog4i |S yo71 | 23188 | 51498 | L105 | l1ges | 12149 | | 2734 | 23312 | 3678 | 14403 | Ltda | 818 
Tol 0014 | £0015 | S016 | .0v17 | -0017 | 0019 |“ o01¥ | ‘0024 | +0024 | 0026 | £0030 | +0052 | ‘0036 |: 0037 | ‘0040 | ‘0042 
Aroxdiculy collar Neo | 2178 | .2707 | .398 | 3015 | 4a | econo | sca 
Class 4, pitch diameter...{Min.....].....-.]..-----]-- ee . 2365 | 2782 | , 3332 | 8807 |. 4485 |. BO60 
TOW co: S\oces 2 | see cons |eacees |e: a 0013 | [0016 | /0016 | :u018 | }0019 | /0020 | “oo2t 
INTERNAL THREADS | 
Classes 1, 2, 3, and 4, 
major dlamoetor_........ Min 4...| .0730 | .0860 | .0900 | .1120 | .1250 | .1380 | . 1640 | . 1900 | . 2160 | . 2500 | 3125 | 3750 | .4375 | 5000 | . 5825 | . 6250 
Classes 1, 2, 3, and 4, JMin-----| -0861 | 0667 | ,0764 | .o649 | 0970 | , 1042 | . 1902] , 1440 | .1709 | . 1959 | . 2524 | . 3078 |, 3602 | 4107 | 4728 |. 5206 
nok diAMbWe {Max 0623 | .0737 | 0841 | 0038 | 1062 | 1145 | 1384 | 1550 | . 1801 | . 2060 | . nw | .3IK4 | 3721 | 4200 | 4850 | oF 
serreeree To}__...} 10062 | 10070 | 10077 | : 0089 | : 0083 | 50103 | :0082 |! o110 | /o092 | :o101 | 20106 | Lora | [0110 | /o1ga | Lorz7 } loat 
Classes 1, 2, 3, and 4, 
pitch diameter._....-.. Min #...| ,0620 | .0744 | .0885 | 0088 |, 1088 | 1177 | 1437 | . 1629 | . 1860]. 2178 | .2704 | 2344 | 3071 | 4000 | . 084 |, 5680 
Max....' .0655 | .0772 | .0886 | 0902 | 1122 | .1215 | 1475 | 1675 | .1955 | . 2276 | 2821 | .3407 | 3081 | 4574 | os103 | 5745 
Clas 1, pitch diameter... {Tol igi 0026 | 50028 | 10081 | |0034 | ‘0084 | S003 | | 0a38 | {00568 | [0046 | | 0051 | [0067 | 10063 | |4070 | /0074 | Loum | “008s 
Max....| .0648 | .0764 | .0877 | .agn2 | 22112 | 21204 |. 1404 | 3662 | .1022 | . 2211 | . 2805 | .33K0 | .a000 | 4552 | .5140 | ,a7ip 
Class 2, pitch diameter...{7791 ine ‘0019 | /o020 | 5022 | S024 | i024 | 50027 | | 0027 | 0033 | 10033 | |0038 | [0041 | /0018 | [0049 | So062 | Souse | ‘onse . 
Mux...) .G643 | .0780 | .OB7L ) .097) | 1105) 118] 44061 1083) 1013 | GRIT | 2784 | 8378) O47 | 4037 | 5124 |. TOM = 
Class 3, pitch dlarneter.-.{ 734 thas ‘0014 | {OU16 | | 0016 | +0017 | .0017 | -00E9 | . 0018 | 0024 | . 0024 | - 0020 | *aa3o | :o032 | “0038 | <Gou7 | Zo04a | sone 
BX occ lowessslechscclncd css sleceteecliclesstectsevics [accusce) acoaseprscdioe 2188 | , 2779 3460 | , 3920 | 4519 | . 5104 . OOBI 
Class 4, pitch dlamoter...{714 cavulecceccs | apanea (eit: | a ae TITEL IIIT {0013 | Loos | Sects | lo018 | lei | l0u20 |S ooat 
H 


See footnotes on p. 144, 
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Tarun 1.9-—Linuts of size and tolerances, classes 1, 2, 3, and 4, American National jine-thread series, NF 


Aan footnotes an yp 1h 


an Se ay = a = ——+=- —_ = —— — oe. 
Mucbine screw number or nominal size 
FO ea Tl ma | ran Seine (aren a ied | araes 
0 1 2 3 4 5 6 8 10 12 i Sis 46 AT) 
Limits of slze and tolerances | te chs Ul ees ne ache te hose 
Tareads per inch 
80 72 isa] 56 48 | 44 40 36 | 82 23 28 24 | 24 | yA) 
= eas es Sa ge a Sa ff a ean | oem | kg Fe | fo ame, at 
EXTERNAL THREADS in. tn, in, in, in, in, in, tn, | in, in. tn. in. in, in. 
Max....] 6.0593 | 0.0723 | 0.0853 | 0,0082 | 60,1111 | 0, 1241 | 0. 137 0. 1629 ) 0.1889 | 0, 2148 | 0.2488 | 0.3112 | 0.3787 0, 4360 
Class 1, major diameter....¢Min 2.) .0545 | 0673 | JORDE | 0926 | 21040 | 1177 W302 | 21587 | .18IR |. 2082 | 2402 | ROAD] 8685 | 458 
Tol.....] .0H8 | .0050 | .0052 | 10050, .0082 | .00G4 N0G8 | 0072 | 20076 | 0086} 20086 |, 0002 | 0092 | 0102 
; so (Max 2.1 20600] 0730 | 0860) .0R90 | 11g0 } 1250 | 21380 | eto | goo | are] 2500] 23125) 8750 4375 
AA 2s BI 4 SEIN Jig in... 1aseé | loen4 | onze | lovsa | lioze | lazo¢} lass2 | iso | lime} loops | lousn | cause | "aeee | “4aoe 
BINGO es eee ape cbs Tol 0034 | 0036 | 0088 00H | oNsd | 0046 | OR | 20050 | -O0SE | -0062 | 70062 | 10065 | 10086 | |0072 
Class 1, minor diameter.... Maux,!..| .0440 | 0553 |. 0661] .0763 i 0855 (962 TOR | E288]. 1406 1710 | .2050 | . 2601 8226 3747 
Classes 2, 3, and 4, minor 
diamoter.. tamara as Mux...) 447 O5R0 | OBGR TL OT7L . O84 971 . 1078 1290 |. 1617 (722 | .aAwi2 |. 2614 .B2aH | 8762 
Maxs...1 0812 | .0683 | .0762] .os66 | .an76 |. 1003 WOs! 144R ] 16KG | 1eG | 22m) Send) | 3486 1.4085 
Class 1, pitch diametor....¢Min.....{ sR | 0608 | 0726] loNge | .o@a5 |. toa] WU74 ] . isin], 14H WN7s | 2213 | lerth | 3420 . BOA 
Tol. ..] .0024 } .0025} 20026) 0028 | 0031 | 0032 0634) 20026] 0038 O43 | 0048 | 0046 | O46 6051 
: | t 
Max2..-} 9518 | 10640 | , 0750 | 0X74 OORS f LEO2 | 12d Tide | ner 192K [ uees bo aad 3479 4050 
Class 2, pitch dlameter....¢Min ....] 0502] .0622 | ..0740 } ONS . 0063 21079 VE 1455 | 1870 1RO7 2237 | aK t 8446 4084 
Tabi... 0017 | 0018 | 0018. 0020 | 0022 | 0025 ) 00248 | 0025 | 0087 OOSt | .A81 | 0033 | 0033 0036 
Maat. 519 | OO} 078 | oRTa | 008K Laroz | tas | 1480 |, 8a Wx | 2268} LOM | BATE 4000 
Class 3, piteh arsmeter. ...)Min. 0500 | 0627 | 20745 |) Lona | loone |. loa 120f | .t42 ] 187K Was | 20} mo | adn 4024 
\ 0013} 0014 | 0015 | 0016 | 0016 | 0017 | 0018 | Lanly (22 | .Qe2 | 0084 | 002+ 0026 
Lnradceles 2270 2HAT a2 | AD Sa 
Class 4, pitch diameter. ...4¢Mi P72 eo (tf) 
; meaeee -OOLL P0012 0012. 0018 
| 
INTERNAL THREADS | 
Classes 1, 2, 9, and 4, major ! 
diameter... nea ne aan Min 2) 0600!) (6740 | OX80 | lOfmK)! J1teo dnt | te se hd eed) On | Bes | 4375 
i * fi HH 707 1 A 1 1838 iD Tih | 2B OTs Bie 
na ne ayand 4, miner pee oF “eld tet Te mae t ah | ie ites | a tae ek ian | mie ea i cre 
ST CU eis sae noe ae Tol... 0040] 0054 | 0055 | 0059 | 0086 | loo, 1.0070 | 0088 | Deena | loog2 | loose | loans 0072 
Classes 1, 2, 3, and 4, piteh | | \ 
diameter... 02.2. in. 20518 | .OfO ] .0759 | LOsT4 | OpRS | LLO2 |. E2EK | 4 NT |. Ham 2268 |. WK LSAT | - 4050 
7 ee (Max 0543 | 0665] 0785 | oo02 |, Lote | aia | 1282 |g | 01785 | ie7t | pes | pea | pasando qqon 
Class 1, pltch diameter. “1Tob . 0024} 0025 | .0028] . 00% >. 0031 | 0052 0044 |. 0086 0088 |. O04 O43 | LOd6 1 0046 $0051 
si aes pre wa pet Manx 0836 | 065% | OT7% | LONE) 1007 | 11s | Ps 2s LPs Ot | Lae AUG 
UBS ee HEE Tae er ae cis ONT | 00bR | Loci | Sma) | onze ris) | cad mah | Lobe | OO8T | LOL | oes | LO | LON 
‘ 
1 & nite : Max. 0582) 0053 1 0774 | Os |. LOOT 111s Wh | TR TI | Tus 2a 27K 1 aha 4076 
Class 3, pitch diamote aes CT MOI | O018 | 0014 | 20018 | 0016 : 0016 | LOO17 | 001K : OO19 | OGz2 0OZ2 © OU25 | 0024 0026 
! 
1 1 
‘foe pre : Mix 222 [eg ont oes wae Nc bacts | ettdata| Redeeen lec eaee ax setae 2 p Lees Nt rick L227) DKa | BAN 4063 
Chass 4, pitch dinmeter. .. R fae - | | asks “ool | lonre | wl ie 


oye 
. 


wet 


Taare 1,9,—Limits of size and tolerances, classes 1, 2, 8, and 4, American National fine-thread series, NF-—Continued 
Se eS ——— ——— 


Sire (Inches) 


K | Sie sa + u | 1 | 1% 14 1M | 1% 
Limits of size and tolerances te sh 


Threads per inch 


1) 18 18 16 14 
EXTERNAL THREADS in. in, in. in. in. 
0. 4085 0. 5600 0. 6234 Q, 7482 0, 8720 
Class 1, major diaméter...........--.---. 4883 BA05 6120 85 
0102 114 O1l¢ 0128 0140 
5600 - 65 , 6250 7500 . 878 
Classes 2, 3, and 4, major diamoter.._.... -49B ASAD . 6168 . 7410 R652 
0072 . 0082 . 0082 . 4098 O112 
Class 1, minor diameter. ......--.-----... 4372 4927 . 5552 6718 7853 
Classes 2, 3, and 4, minor d/ameter...-..- 4387 4943 . 5568 . 6733 7874 1.3078 
Max? . 4660 ~ 5248 . 5873 . 7078 . 8285 
Class 1, pitch diameter. ............-.-..- {yar cues 4608 .A1GL . SRE . 713 8195 : , ; wa 43 
‘Tol .. - 0051 . 0057 - 0057 . 0063. . 0070 : < ON . . 0079 
Max ?_.. 4675 A264 . 5880 . 7004 8286 
Class 2, pitch diameter. ..-.....-.---.--.- Min 4639 . 5223 . 548 . 749 8237 
Tol_..-. 0036 O41 . 0041 0045 . O49 
Mar !__. 4676 . 5264 58RD . 7004 . B2R8 . 9 : . 198 : 1, 4459 
Olass 3, pitch diameter... -_.-. 2-2-2. .2-. Min.-_. 4042 5284 . $859 - 7062 . 8250 UF 5 : : 1.4410 
Tol...- 0026 , 003) . 0030 - 0032 . 01036 : é «0040 00 . 0040 
Max ? 4678 $287 6892 - 7098 R200 
Class 4, pitch diamoeter._.........--.....- Min 4865 . 5252 . 877 - 7082 . 8272 : . : i 2 
Tol.2é--- - 0013 0015 0015 0016 . 0018 : ‘i ; . 0020 
INTERNAL THREADS 
Classes 1, 2, 3, and 4, major diamoter. ..-- Min?_.. . 00 _ BW . 6250 . TEOO 87) r i : 1. 00 
Min... 4459 MOA ie) CAB 7977 1. 4008 
Classes 1, 2, 3, and 4, minor dinmetor..... Max...-] .453) 510 8728 |, @g0R | ROB2 Tatas 
Tol..... 0072 . 0076 , 0076 . 0080 0085 
Classes 1, 2, 3, and 4, pitch diamotor...... Min #... 4675 . 5264 . 6889 7094 8286 1, 4459 
Mar.... 47H . 6321 . 6046 . 7157  R3K6 0788 1, ARs 1, 3285 1, 4538 
Class 1, pitch diamotor.-.....------------ {ma ook ‘oot | :e057 | = 10057] © 10063. | 50070 ‘0079! Loom | 0079 0078 
Mak.... 4711 . 6305 . 6930 - T1380 SS ti) , 0765 1, Wis 1, 3265 1, 4515 
Class 2, pitch diameter....--..-..-.---.-- {iis nee 70036 | oot1| 10041 | 50085 | Sonn ‘0056 | 10056. | 0056 "0056 
Mar... .4701 . 5204 .5G19 718 RBZS . 9572 1, 0740 1. 1990 1, 3249 1, 4499 
Claas 3, pitch diameter--.-.-.-...-. sed “9028 | 00301 [0030] ‘o0s2} [0036] 0036 | = Loma 0040 OG “0040 
Max.... . 4088 0278 . 5904 27110 re | O54 1. 0729 1, 1979 1.3220 1.4479 
Class 4, pitch diameter......----..-.-.--- {ror 2 ‘0013 | 10018} 0015 | loo1g | 0018 | 0018 | «v0 | fom | Lous “0020 


1 Dimensions given for the maximum minor diameter of the external thread are figured to the {ntorsection of the worn tool arc with a cantor lino through 
erest and root. The minimum minor disamoter of the external throed shall be that corresponding ton flat at tho minor dlameter of tho minimum oxtornal thread 
equal to 4Xp, and may be determined by subtracting the basic thread depth, A (or Neriey ah from the minitnum pitch diametar of the external thrad. 

§ Dimensions for the minimum mejor diameter of the inteznal thread cormsporid to the basic flat (JAX p) and the profile at tho major diameter produced by 
& worn tool muri not fall below the hasicoutlino, The mazimuiminsjer dlanieter of tho internal thread ghell be that cormsponding toa flat at the major dlamotor 
of the maxinium iuternal thread equal to 44Xp, and may 1 determined by aang sada (Cor 0.7039p) to the maxlinum pitch diameter of the internal thread. 

3 These dimensions are the maximum material or “go” size, and are those which should be placed on the component drawing with the tolerances. 
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TaBLE 1.10.---Limiis of size and tolerances, classes 2 and 3, American National extra-fine-thread series, NF 


Size cinches) 


54 | MMs | 34 | ‘Ste 


Threads per ineh 


: Mi | S16 | 3 | Tie ¥% Sia 
Limits of size and tolerances ! fe x | ell esines ae 


Class 2, pitch diameter.._....-..... 2x8] BAIS | 4107 [478i “ona tf  ) 987 


. 0033 « 0034 - O036 . 0087 DONT « OHS 


. 2922 LO5d7 4143 - A768 25354 8970 . 6804 a th) . oO 9675 


Class 3, pitch dilamoter........ oe ART CLS 


32 62 | 32 | 23 | 238 24 Pa 24 ‘ a | 20 | 0 20 | 20 
—_——— -' = ne - i - —-|--— ——— 
EXTERNAL THREADS in. in. in, in, in, in, in, in, in. | in, in. | in in. 
Max_...; 0,2500 | 0.3125 | 6.3740 | 0.43875 ] 0.5000 | 0, 5625 | 0.6250 | 0.8875 | 0. 700 | O.8125 | OL8750 | 0, 0a75 1.0000 
Classes 2 and 3, major diameter....4Min.....]  .2446 |. W71 3696 | 243137. 4038] 5558 | 16184 | LS 6NNO || 7428 BOBS S67s | | 1308 . 28 
Tol... CUs4 . 0044 0054 9062 . 0062 . 0066 - 0066 . 0066 0072 O72 OO72 (O72 - 0072 
Classes 2nd 3, minor dinmeter.... Max ?_..] .2117 | 2742 | .3367 | 13087 | 1.4662! 1514 | 25730 | 26364 6 O88? | ThI2 | .SIB7 1 | R7BR ; . 9397 
722 | .as7 | alga, 4768 J5ar4 | 5979 | cong | ries | veo! R425 | smsa | anes 
va bas 
{ 
| 
t 


2 2 . 3428 -4lly 2474s 68326 | AQMD) .88TK | T7143 
. 0023 - 0024 - 0025 . 0026 0028 y 


H 053 | ORE 
INTERNAL THREADS | 1 


Min...) .2182) ,27R7 | .3412 | 30k 


! 
t 
{ 
i 
! 
1 
Ciassog 2 and 3, major diamotor.... Min 9...) . 2500 3125 | .3750 | .4375] .300] 14625 | .6250 | | 6875 TH | 8125 | RTO | 0375 
| 


|: 4613] 5974 | A700 | .f42g | 9950 |. 7THR4 | RINT N8a4 
Classes 2 and 3, milnor dlamoior....¢Max....) , 2210] .235 | 13460 | 24044 1 29668 | 15230 | Sa) Gd) 7081 | 7658 | CReKT Et, 
Tol_...- O48 | . He | .008 |. 0056 | 0056] 0065 | .OCUS | 60965) .0072 | 0072 |. 0072 | 0dre 
! 
Min 4...] .2207! ,2922) (3547 | 14143] 147%] [IQS [J 6970) rag THO 7 S42 | 00ND Stra) 
Class 2, pitch diameter...........-- Maux....] .2420 | 2088 | 23581 | 24179 | 4805 | Saud | Goa fei J TRAG | MAT2 | IT 2728 
Tol_.... .0032 | .00383 | £0034} ,0088 | .0087 1.0040! .OnsL Ht S006 | O07 | OT OAK 
Min 4...) .2007] , 2022] 3547] 14143 LATO | 28844] 89701 6608 | 71TH | Tso | REIS E000 Mind 
Class 3, pitch diameter...-....--.-- Max....] ,2319 | , 24451 4871 4168 5 2.4704 1 58K2 | BO | O68 PL T20F | L7H82 | xhK | 2083 2709 
Tol.-... 0022 |. ON23 | 0024 | 0025 | 0026 | 002K | 00zR |. 000 l 1032 | 6032 | 0033 0033 | UUSE 
‘ 1 { 1 
| Size (inches) 
— ay Slee SSS ee. ee rep fei ma ceed! iS eS ree Sent in he hae is 
! ! 
1}45 154 | Mis | 1b 1546 | 146 | las lke | 146 | 156 Ikan 134 2 
Limits of size aad tolerances! Nal oh ea is iea de A aaa te tes IMs wes dete i Ml ee tah ale, tite Slee tae RE ee Ln 
Threads per ineh 
dott 4 ; . | ie a a Roa aa Rae 
1s ww | os hed oS | IR; Ik fds is | R Is, 16 16 
ene nan ee | an Oe pt eet Set i eee js tee ee 
EXTERNAL THREADS in. in. in, in. | in, in, | ft. in. in. in. in, in, in, 
Max...-| 1.0625 | 1.1250 | 1.1874 ) 1.2500 ' 1,4128 $0 4750 7 1.4¢75 [17,6000 7) 7.46295 | 06250: 19875 0 1.7500 1 2 0006 
Jlasges 2 and 3, major diameter...-¢Min...../ 10543 | 1, 1168 | 1.1793 | 1.2415 } 1.8043) 13668 | 1.4203 | 1.4ois | isha | aletes | e703 | i 7aro Poel 
Vol. ..../ 0082 | 20082 | .0082 |. O0K2 | -0onz | 0082 | 0082 | 0082 | 0082 | 00X82 ) NZ) 0090 Eu 
Classes 2 and 3, minor diamoter.... Max3...{ , 9043 | 1.0568 | 1.119% 1 1, [83% 1, 2443 1 1.5068 | 1.3608] 1.4308 | 1.4943 | 1.5565 | 1.6193 | 11,6758 | 1,1233 
Mux 4...) 1.0204 | 1.0880 | 1.1514 | 1.2139 | 1, 4014 | 1.4630 | 1 ated | 1 s88n | 1.GaT4 | 7G94 11 nig 
Glass Z, pitch diameter..-........-- Min 22.) 1.0203 | 1.0887 | 1.1462 | 1. 20K6 1.3000 1 1.4844 21, 5000 7 1, SKA YD GAER TV TIS | aos 
Tol..... 0051 | 0082) 0042 |, 0053 | 20084 | 20055 | 0085) 00560) 0055 1 a OGL 
Max @...[ 10264 | PO4KG [11514 | 1. 2150 H 1.4014 | 1.46800) 1 526g | S880 1 Galt | blog Eb anag 
Classy, pitch diamoter, ...........- Min ....P L228 | 1088 1 11478 1 0. 2102 7 LSe76 | Rae | i sees tbs 1d ATA | 7004 EOS 
Tol... 2. 0056,] 0036 1.0036 | .0087 0088 | GK | O0BU Yonge | 0030 | OKT | 0043 
INTERNAL TITREADS | 
Classes 2nd 3, major diameter... Mie 4.2.1 1.0625 | 1.1250 7 21875 | 1.2500 | 1.ar2s | 1 37h | 1.43875 7 1, S000 1.5625 71,6250 0 1, 6875 ) 1.7800 + 2, 0000 
Min ....[ 1, 0024 | 1,840] 21274] V1KO0 | 1.224 | danas | 1d 1.430 | 1 4024 | 2 56049 1, 6274 1 1 6823 | 1, 1323 
Classes 2 and 3, minor dinmotor._.-4Max..-.] 1.0100 | 1.0725 | £1850 ) LISTS | 12600) Pb sea | d. 1.4475 | 1 5J00 | 3. A724 | 1, 6350 1 7, 8ho% H 1, 0403 
Tol. ...- 0076 | 0076 1.0078 | 20076 | 0076 | 0076 D7 | 00885 | O78 | 0076 {0880 | 0080 
Min 4._.] 1.0264 | 1 0RKG | 19414 | 72189 | 1.2764 | 1859 7 401d | 1463 Tr send | 7 ae | 1.6514 | 1, 7004 | 1, On 
Class 2, pitch dlameter._....--...-- Max. ...) 10315 | toga) fob tans | Le2te2 | 627 11 sags | 1aots | 1. died | 0, PLS945 | 1.6570 ) E718] 1 1.0655 
Tol... 0051 | 0052 | 0062 | 0083 | 60083 1 00h) 00% |) 00nn anh | 0058 200868 | 0050 | O61 
! i | 
Min 4...) 1.024 | 10KKW | DdATS | 2.2190 | 1276s | 1.3388 | 1.4014 | 1.4639 5 J, Lose 1.6514) 17000 | 1 and 
Class 3, pitch diamoter_.....---..-- Max... 10300 | 1ooges | fo isto | bate | toewer | iosga7 | 4.4052 | dere |i 1A9WA (1.6554 | 17138 | 1, 8687 
Tol...-. 0036 | ,0036) 20036 | .0037 | .0037 | 0038 | 00% | 003% . 0039 | 0080} O44 | - O43 
| 


1 Piteh diametar toloranees {include deviations of lead and angle, ‘he class 2 tolsranees are based on the forinulas in tablo 2.2 and a Jength of onpage- 
inont of @ threads. ‘Tho class 3 tolerances aro 70 peroont of the class 2 tolerances, 

1 Dimensions given for the maximum minor diameter of the external thread are figured to the intersection of the worn toc) sre with a center line (hough 
erestand root, Theminimum minor dintmeter of the external Ghread shall be that corresponding to a fiat at the minor digteotor of the rnindmum external thread 
equal to 44% p, and may be determined by subtracting the basic thread depth, A (or 0.6405 p), fram the minimum pe dinmneter of the external thread. 

1 })imensions for the minttaum major diameter of the internal thread correspond to the basic flat 14 Xp), and the profile ot the wmjer diameter produced 
by a worn tool must not fall below the basic outline. The meximum inajor distmietcr of the liternal thrend shall be that corresponding toa flat at tho major 
Slamotar of the marimum Internal thread aqual to 44 & 7 and mayvba determined hy wdeing 146% A ford 70%G py te the movienin patel dboneter ofthe Informal 
thread. 

4 These dimonsiona are the maximum material or ‘‘go”’ size, and are those which should te placed on the component drawing «ith the toleranens. 
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Size (inehws) 


e, 


20000 
J4aRis 


0152 


SAOG 


-41s8 
4008 
ONO | 


288 
A125 
OBE | 
. SOO) 


. RAT 


87a: 


OLAS 


-ALSS 


- 427% 


OK) 


Limits of sige ani tolerances ! te Mos Ne fat ete notes ¢ 1k APS 
I 
ae eee ae pe 
Se See Se Bs weed he, * oe Fee te a! A dS Oe och tok Ss Lae Paes Aaa Ch tls Sheth gl 
‘ arcs. re ek 
ENTERNAT. THREADS FT ee ee : 
[fay -- 1.0000) F.12A0 2 1250 i 
Classes 2 and 3, major diameter ee ost oe SAMI oe _ WSS | 1.1098 | F248 ; 
Tol 22] O12 | , O18 .O182 
Classes 2 and 3, minor diameter. 2.2022. Max tll. J RABG 7i6 | 1.0966 | 1226; 
' ! 
: Pe wx SISK TOHBS i TTGRK 1S 
Class 2, piteh dhameter (for general ase)... 222.2. aMin ..24 M21 208581 Lad 1, 2852 i 
(Tol 2} eT | gz j RS jae 
! 
1 SERN | d.oge 1 1.16882 1, 2uas 
Class 3, piteh diameter JO1Bd T0883) DL 16RG | 1 ONre 
| 0054 |. 0055 5S OO | 
INTERNAL THREADS | | 
\ i 
Classes 24nd 3, major dinteter oe eee Min 4 el 1, OOK) | 4, 1280 : 1, 2500 1, 3750 : 
pdtin. 2 ses? 9807 | 17 | : 
Classes 2and3, minor diameter 20 22... 220-22 Mass | LNTUS | Woo! plans | 
{Tot “OUR | DES | OR | OS 
H i 
Classes 2 and 3, piteh dismeter 2 220-2222... -. Mins, LUPss t 10888 5 1, 1688 1, 2038 { 
I ! : 
: : gas Es hes ~ Max | ABEL 1asl7 LYTT! bso! 
Class 2, pitch diameter (for general use). 2.2... {rl ' arts ga7e : "O83 OUsA 
Siieeeiets ae Max | jnage onus TSG 2 
Class 3, piteh diameter ..-..20. 0 2-2-2. 2. eee {yn i “(KOS “OAS “OOA8, OO6L 
TAmits of size and tolerances | | Lace gene “an ss 
{ 
2hy 2%: 
EXTERNAL THREADS in, in, 
Mux 2.1250 | 2.70 
Classes 2 and 3, major diameter 2... {Min 2.100% | 2. 84% 
Tol acc 0152 | O12 
F : | H 
Classes Qand 4, minor diameter ....0..--.. 2222-22. Maxi.) La97lg 2.0966 2.3466 | 2. 5N66 
1 
Max 5 2, (438 | 21GN | TKK | 2 OGNN | 
Class 2, pitch diameter (ov general use) 22.22.22... Min 20881 QAR 24071 | 2. 6504 I 
(rol 22) loiaz | long § Ton | Tones | 
i 
Mas $...] 0 2.0488 | 2. 1684 | 2,418 2. ASS 
Class 4, pitch diameter. a Madedaetecmes .QMin 02.10 2.08830. 2.1611 2.4106 2, AN 
Tol 0075 0077 . 0082 - 0087 
INTERNAL THREADS 
Classes 2. and 8, taajer diameter Sov ewnne Uvaw Dee f 8280) 2. 2500 2.5000 5 2.7500 
J 
Min Lor! aay! 24aes7 | eua7 
Classes 2 and 3, minor diameter. 2... 2. eee 4 Man 2h! 21208 1 2.875 2.62845 | 
Tok -) 04x | O18 | 0148 Ric | 
1 
Classes 2.and 3, piteh clinmeter ..-..--.0--.2----- Min $ | a O484 i 3. 1ONN j 2, 4188 2. BRK | 
be ah eRe dat Ralf ad enc Muy Dos) 21708) 24305 ext | 
Class 2, pitch diameter (for general use). 2... eae 7 “orn | O10 “any | “ors | 
, 1 
di, Tee. Vn ae Muy 20514 21765, ae! 2E7zs 
Clauss 3, pitch dinineter B Naat salem wage weeeee.t {Tot "oo; ] 0077 “O0K2 | “OORT | 


See footnotes at end of table. 
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Size (inches) 


in, 

1.425) 

J. Gots 
052 


bars 


28085 


1.62%) 
1.4807 
tag 

LUNs 


1. 3438 


1.5531 
2 OS, 


Hes 
aces 
.OU97 * 


HESS 
mill 
. O08 


TAMMY 5 
Lat7 
meat 
O14” 


. BOR 


myiis 
. 6068, 


HSA 


ONT + 


sre 


OPA 


1 Tuas 
1, TH38 

2oTad 
1. 7938 


7, TR08 
0070 


1, 7988 


1, s038 ¢ 


OH 


7, S)8 
0070 


Possas > 


V7216! 


LTS. 
MAS 


O14 
1 O1KS 


Lue 
20074 


2, 0000 


18a? 
LaATa 

OAM 
| 1.744 


Lae 
{ O04 


Lot 
0073 


3 H ohy 4 
fo eee A a. 

in, | in. ip, 
3. 000%) | 4.000 
Zouk, Boats 
JUN mat ety 
2n406, 3.0000 5.808 seo TRA 
2, GIRS BGSK | RAIS | 8. BARR 3, G18 
2.0058 '  B1RSG 1 BIOS | OR ORBE | 3. (KIN 
O80: O12 | AES3 ! OTS | ONS 
Z.YISK | BIASES 3, 41S 3. 6688 3.9188 
2.0096 5 4.14805 3.4005 3, G54 4. ATE 
. 0092 OOS 0008 . O04 0085 
8.0000 | 3. 2500 BAO 8, TOU 4. (XXX) 

I ! ‘ 
QR RAT 4, 8047 4. 0147 3, RAT 
2ST! Beh BN |B ORNS 3, M75 
LOU4K | O14 Y OLAX O18 | OLR 
2.9184 3. 1G8S Ae 0G Pa 3. WIRY 
Mi ' 
2UAIR BLU Sn Sd cs 8. O825 
. 0130 | ~O1RZ ; OLS | usd | Ole 
1 

20D BARE RANT G72! 3. 9RM 
. OFZ! 0095 , O03 i , OOF 0085 


Taphrn 1.11, 


Limits of stz¢ end tolerances, classes 2 and 8, American National &-thread series, SN Continued 


; ! Size (inches) 
Limits of size and telerances | ease, (ate oi, Sa ot Be pans eet Oe Pe a en: Se; he Shy ea ce soos 
1 1 { ‘ 
dts 444 | 4 i 5M, H aly ly 8 
migks aye nee ee ree ee ae wl ye ae at i> ieee ae ae mene 
BANTERNAL THREADS in. in, j in, in, | in. ! in, in, 
; I : : 4.7500 t 5, (000 ! ] 8.8000 b.7a00 4, 0000 
Classes 2 ard 3, Major diameter, lee wyalin . 2244s . 4.7348 4. GRAN : A 4Nix | A, TAIN | 8. Usd 
\rol ' .O182 O82 | JO LO1aR G2 1 L012 5 .O1K2 
Classes 2and 3, tiger diameter 2. Maxed... 4. 0066 4.3466 4. ANGE | 4.406 5, 09865 § 4. 34661 §. 5968 5. R466 
H 
Max... 4. 168% | 4.4188 4. 6088 | 4.9188 4, TONS i 5. 4188 4. URS 
Class 2, pitch diameter (for geweraluse) 0... Min... 4.355) | 4.4050 ABO 4, 9048 5. 547 | 5.48 | 5. O04 
‘Tol... | OUST | UES | G19 010 LOLA 0142 i JOM 
Max§.. 4. 1688 4.4184 | 4.5088 | 4.9185 5, L684 © AL 4 Ime : 50188 
Olass $3, plteh diameter... ike 4 Min or 4 ian! 44001, 4. 65t1 | 4 gosa | A} ANQ S488 > 3. GONG 
Tol. Ls 6696 | 2 O0UT | . HOON 0090 | 0090 © 20100 | 0102 
INTERNAL THR saps ; | | 
1 ‘ : 
Classes 2and 4, majur diameter ‘ 4.2500 4. A000 | 4.7500) | 4.0000 1 1. QAM) | 5. fO0G B.THa) 6, DO) 
: i 
2 GT ABUT i 4 sear | | ASMMT 
(Masses 24nd 3, miner dinmeter s ; 4, 12 VoTH | ; GS7UAR : : A HOO 
a JO14S : Oda JOAN i i OSA 
Classes 2and 3, piteh drimeter -. Mins. 1.1684 - 4.41n | | 4. UISR { | 5, SRS 5. 91RN 
i i i j i 
nah Me ss nana Ng wh ee Ae Mayo! 4.1895 - 4. 4.982n | 5, Nao! 5 4aeo | 6.6881 Abe? 
Class 2, pitch diameter (ot general use) Aira LON37 0140 | OMT OW LOS O14 
4 t : 
: i 
Seeded) trees pee weins Max 41TNE 4.1245 | 4.0786 | 4. 9287 VATS? A Ase | GTN Ft ot 
Class 5, piteh diameter {ai JOON O07 | 2 AKSE 0099 | . G00 ,O100 | 0101 | O02 
' i 


fo the base major ¢ 


1 Pitch diameter toleraces inelude deviations aflend and angle, The class 2 folerane 


neter for sizts from Pe tod itehes, inelusi aida length of ¢ 


ire based on the form 
ment al 


4 


ches for s 


ead se 


San tab 


vaver the 


wid adengih ¢fengagement equal 


neh, 


The class 3 Cole 


70 percent of the class 2 tolerances. ‘The deinen s 

7 Standard size of the American National coarse-thread series 

3 Dimensions piven for the tain minor dinmeter of he external Chvesd are figured to the inferseetion ef the worn tool ere with @ eentet dine through 
crest and root. ‘The minimum minor diameter of Che external thtead hall be Coat correspondine toa flacat fheominos diameter of Che minimutre external threyd 
equal te Lys p, and may be determined by sublracting ©0812 ineh frat the minimum: piteh dicmeter of Che external thread. 

4 Dimensions for the minimum major diameter of the internal thread corres poud te the basic Mat (4ax po, and the progie at the roajor diameter produced 
by a worn tool tual ood fall below the basic oudiine. The mayionia tasjor diameter of Che mternad thrend shall be Chat corresponding toa flat at the mejor 
diameter of the Inaximnin internal thresc equal to lg Xp, and diay be determined by addiag 0.0902 ineh to the maximain piteh dianeter of the daternal thread. 

§ These dimensions are the maximum materigl or po" size, and are Chose whieh shot be placed on the component drawing with the tolerances, 


ze being in the American National e 8, the toleraness for this size correspond to thy 


TARLE 1.1L2.--Limits of stze and tolerances, classes 2 and 3, A:nerican National 12-thread series, 12N 


Limits of size and tolerances ! 


Sica (inches) 


eo | Ma? 36 ive 34 Hie 14 4g 

FAterNalL THREADS in. in. in, in, in, in. in. ia. 
Max... a, 8900 0, 9025 0. 62.50 Q, 687A 0. 7500 Q, 8125 Q, 8050 \, 9375 
Classes 2 and 3, major diametoer......... 2.2.2. Min..... 24888 .SA1Z 6188 6563 « TaRS HOS ~ 8638 9263 
Polesss. O12 Ole 0112 0112 O12 O12 0112 0112 
Classes 2 ynd 8, minor diameter.......-..--2..- Max 23978 4003 ~ 5228 . 5853 «0478 7108 TTB 8353 
Max 6... 4459 . SORE i org , 6334 . 6989 Pas | , 8209 2 RR 
Class 2, pitch diameter (for genera} uss) ........)Min._... «4403 OR 15653 . 6278 - G03 7528 rhs wS778 
Tol..... 0056 0055 - 0056 . 0056 - 0056 . 0056 . 0056 , 0056 
Max 4... . 4459 . £084 ~ 5709 . 6334 . O059 7584 RO » BRA4 
Class 3, pitch diameter. ol... eee ee MEI 4419 4 - HAT . G2 919 | Tad ~ R169 R704 
POlssess O00 . O40 O40 , OH - G0 . OO - O40 O40 

INTERNAL THREADS 
Classes 2 and 8, major diameter...._.-..--.-..- Mins... ~ 8000 + 8025 6280 . 6875 » 7800 +8125 8750 . 9375 
Min... 4098 4733 . 8348 .4073 8508, . 723 7842 , 8473, 
Classes 2 and 3, minor diameter. _..0.-...--2... Max... 2425 ~ 48%) 2 A488 OOF OSS . 7313 . THa8 JB 
Tol..... , 127 0127 . 0080 ~ OOO . G00 « OH) , 0000 . O09 
Classes 2 and 3, pitch diumeter....22...2.2222. Min. - 4459 . O84 . 5708 . 6334 . §959 « FSR . 8200 . 8834 
1 ; : Max._.. .4518 810 5765 6390 .T015 THO R265 RXOO 
Class 2, pitch diametor (for general use) ........ pee = C056 | 0056 | "O56 "0056 9056 10055 _ 0056 0056 
a . Max... 4499 2 AN24 argd 637. . 6999 2 Th24 | Aes RATA 
Claas 3, piteh diameter. ...-.-......--.---+++- Tol 227 “KO rood | 00K0 0040 santo) oma | Sono | meer) 
size (inches) 

Limits of size and tolerances ! bs, es ane i pee Se 

1 Me 1y43 Mie ibs M6 1342 
Jes i a SE re — | Neots $s] nee ireeneneen 

EXTERNAL THREADS fn, in. in, in, in, in. 
(Max. > 7.0000 1.0625 1, 1250 1.875 1, 2%)0 1.3125 1, 3750 
Slasses 4 and 3, Major dinmeter,_. 2.222. ... ote dleseec'see sejothie-... 2 aes, 1, 0812 1, 1188 1.1783 1, 22xR 1, 2018 1, $838 
rol ve ues 0112 | 0112 (0172 | 0142 | 142 | O12 O12 
C)asses 2 and 3, minor dismeter._._...2.-...22-- 2. mensetedas e MBER Use: . 8078 . 0603 1, 0228 1, 0853 1, 1478 1, 2103 1, 2728 
Manx 8... «0459 1, OOR4 1.0700 1, 1334 1, 1959 1, 25R4 1, 3209 
Class 2, pitch diameter (for general use)... .--- epenestctes Mine... 403 1, 002K 1. 0653 1, 1278 1.103 1, 2524 1, 3153 
{Tol...-. +0056 056 0056 0086 0046 0056 . 0056 
Max 6... «9959 1, 004 1.0709 1, 1334 71,1059 1, 2544 1, 3209 
Class 3, pitch dismoter...... eetitetsm acacia cas ee emacseanes Min... Ot 1. 0044 1, 0660 1, 1204 1, 1819 1. 2544 1, 3169 
TROY hein O40 - O40 . O40 O04 - Q040 . O40 . 0040 

INTERNAL THREADS 

Chasses 2nd 3, major diameter....... 22-222. 22. ee eee Min®... 1.0000 1. 0625 1, 1250 1, 1875 1, 2500 1.3125 1, 3750 
Min... . 9098 £97123 1. 0348 1.0073 1, 159% 1, 2223 1, 224% 
Cihasses 20nd 3, minor diameter. _..-_...-..2...-------- 2 ee Max. ... «9188 - AA1R 1, 0438 1, 106 1, 1684 1, 2318 1, 2938 

Tol..-.. - 000 . 0000 . DONO OOK) » OD 0000 . 
Classes 2and 3, pitch diameter... 22-2222. ee eee eee Min 4. 9459 1, 0084 71,0709 1, 1844 1, 1059 1, 25H4 1, 3200 
. Buse Reva cee ] ats 0515 0140 1. 0765 1390 1, 2015 . 2640 . 8268 
Class 2, pitch disiméler (for Nera) WSa) -.....---2---- eee eee - frat Rate i aes se : 156 . COG 0055 | ys hae a nae 
: Max.... + 0490 1.0124 1, 0749 1.1374 1.190 1, 2624 1.4249 
CIBARS DITCH UBMD BO sea sntreeataenteabaeaeeesnees BP ‘0040 ‘v040 ‘0040 0040 0040 ‘0040 Rr) 
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Tape 1.42,—Himits of size and tolerances, classes 2 and 8, American Nattonal 12-threed sertes, 


2N —Continued 


Limits of size and tolerances ¢ 


Stze (inehes) 


| Pee Pane 
1246 Yad 154 13, as 2 Whe 2hy 
a er a ee pal i I a are en ee = Sere iad a zee pe ak ecores aati tS Es 5 
EXTERNAL THREADS in, in. | in, iit, in. in, in, ia, 
Max.... 1.4375 1. 5000 1. 6250 J. 7500 1 8750 2.6000 2.12450 5 2. 2500 
Classes 2 and 3, Major diameter.__....-......-- Min... 1, 4263 1. 48x | 1.6138 1, TUS 1, 8838 2, O88 2.1138 2, 2288 
‘ a O12 oli | 0112 0112 . 0112 0112 U2: 112 
\ 
Classes 2 eud 3, minor diameter... - ....-...-. Max... 1, 3353 1. 3978 | 1. 5228 1. 478 1. 7728 1, 8978 2.02% 2.1478 
Max 6... 1.3834 1. 4459 1. 5700 1, 6959 1.5209 1. Hg 2.0700 2.1959 
Class 2, pitch diameter (for general use). ...._-- Min _.. 1.3778 1, 4403 1. 5645 1, 6894 1.8143 | 1, 9392 2. 0641 2. 1890 
Tol...-. » 0086 0056 - 0064 0065 0006 . 0067 OORR 6D 
{Max A. ee 1. 3834 1. 4459 1, 8700 1. 6959 1. 82090 1. 9449 2.0709 2. 1959 
Class 3, pltch diameter. ..........--..-- hoe Min... 1, 370% 1. 4419 1. 5664 1. 6913 1.8168 141g 2. U661 2.1911 
\ Vol. -..- . 0040 . 0040 | - 0045 - O46 , 0046 - ONT - 0098 - 0048 
INTERNAL THREADS | 
Classes 2 and 3, major diameter.._.-..-. etetes Min &_.. 1. 4375 1, 6000 1.6250 1, 750) 1, 8750 2.0000 ; 2.1250 2. 2500 
Min. _. 1.3473 1. 4068 1. 2048 1. 6598 1. 7848 1. d0OR 2. 0348 2. 1698 
Classes 2and 3, Minor diameter. _-...-..--..-- Max 1.3463 1. 4188 1. 5438 1. 6A88 1. 7938 1, 9188 2.0438 2, 1688 
Yol..... . 0080 Gono . 0080 . GONG 60% . 6090 ue | . 0090 
Classes 2 and 3, pitch diameter. -..-.....-2..-- Min 6... 1. 3834 | 1, 4459 1. 6708 1. 6059 1, 8200 1. 480 | 2.0709 | 2. 1959 
. ; Max... 1. 3890 1, 4515 1 1.8773 | 1. 7024 1.8275 1. 1520 2.0777 2 2028 
Class 2, pitch diameter (for general uso) . . - seen ene “056 | 0058 | 0064 | "0065 “ OOee * 0067 "68 0068 
; ' . Mat 1. 2a74 1, 4499 1,57 Dt 1, 7004 1. 8245 1. 9506 2.0757 2, 2007 
Class 3, pitch diameter. .......-.---.--+--++-+- (tole 0940 | 0040 ‘o0ds | lous | 0046 ‘1K)47 0048 0048 
{ i ' 
= secs 5 - 
1 Size (inehes) 
Limits of size and tolerances | | anette Ee SREY POPE Wye OS Ey = 
: i 
| 236 2h | 256 | 234 aie 3 | 336 
Reerenerer ae ee ae ee es ee ! i ae ec 
Seer M | 2. 3750 S00 ” 6250 y HX) a 8750 r 0000 | " 3. 1250 
MAX... 2.375 25 2, tt 2.87! a 3.122 
Clagses 2 and 3, major diameter. ... -. 0. --.-.---.- Min 2. ARAN 2. aneg | 2.6138 2. 7308 2 unag 2.8888 | Sais 
{Tol ...! O12 0112 liz .OH2 012 | 0112 0112 
Classes 2 aud 3, minor diameter. .--..-...-..----.---------- Max 4... 2. 2728 2.3978 . 5228 2. 6478 9.7728 2. BUTS 3.0228 
2%. 3200 2. 4449 2. A700 2, 6059 2. 52n0 2.4459 3.0709 
Class 2, pitch diameter (for general use) 2. 3139 2. 43HR 2. FR 2. 6887 2. 8136 2.0385 3, 0635 
OM C071 0071  ON72 0073 0074 0074 
Max §___ 2. 3200 2.4459 . A709 2. 6059 2. 8200 2.9650 3.0700 
Class 3, pitch diameter. ...-.-..22--- 22-22 e eee een e eee eee eee Min. .. 2.31) 2.4400 2. 5650 2. BON 2. KIEN 2. 14U8 3. 0657 
Tol. ... 0049 - D049 005 00K) 0051 - 0051 0052 
INTERNAL THREADS 
Classes 2 and 3, major diameter. ....2-.. --..-.--2.--.----- Min... 2. 3750 | 2.6 2. 6250 2. «500 2, 8750 3, 0000 3. 1°50 
Min... 2, DH4AB | 2. 408. 2. A348 2. GAR 2. TRAB 2. (OH 3.0348 
Classes 2 and 3, minor diameter. ..-..--.....-..------------ Max... 2. 23H 2. 4188 2. BABR 2, BERR 2. 7938 2. YERR 3.0438 
Tol- ee. . OURO | 0000 0000 - 0000 . O0B0 0090 0090 
Classes 2 aud 8, pitch diameter... ..- ode hobwardeeteastescdade Min °._ 2. 3209 | 2.4459 2. A700 2. 6459 2. 8209 2.0459 3.0700 
Max... 2. 3270 2.4530 2, 57HO | 2.7031 2. 8282 2 0533 : 3. 07R8 
Class 2, pitch diameter (for general use). ..-..-..----------- a) ee GOTO OO7L | 071 u 72 | 73 Ord t ; (0074 
F vion.... 2. 3258 2, 4508 2.5759 2. 7009 2. BAA) 2.9810 8.078! 
lies Oy MMehr GAM Ier. sec nane mle oe Sustenenae tsaceane Tol... 0049 wooay | rc) -0050 | 0051 "0063 | “OO 
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Tanoe bt2.  Linits of size and tolerances, classes 2 and 3, Americun National (2-lhread sertes, 12N- Continued 


Size Caches) 


Tamlts of size gad tolerances ! [pathy ae Reda ae Ip Cee Le a ON eee Be eng? aes a Be pra 
4 Bh ' ik ala 33h | So : 37 4 | 4! 
ed ea eee! Be ge Se Bl Pn ate Be sil sa est, agai 9S ele eee ol Se 
; i i i : : | ! | \ 
TATLENAL THkrabs | ' wm, i in. in. t in. : in. ] in, 4 in 
pMax oo} BATA | 335000 j 5. 3.7500 SORTA 40000 | 42500 
Classe. 2 ned d, mador dysticter 0.22. a Min is 3.4658. | 3. 4Ras + 3.613% | 3 priees 3 SHAS | 3.9M85 ; 4 25 
(Tol Ae | one ! O12 OM? | M2 at ea | Te | One 
i : , : a! H ' 
Chasses gamed 2, tudor ddarmieter lll... ee. Max tle 3 2728 | 3, BOTR H 3.5228 | 4B4TN | 3. 772k | SRITK : 4. 347H 
| | ; t : H 
Mas sey at : i 3. 4459 %. 5708 | a.6u50 t 3 42ND | anise 40900 
Ches 2, pitch diameter (flor penetaluse) 2 22 gta! : 8.3133 | aA + 3. WANT 3.NEU 344805 4. ts7d 
Tal at : 0076 | wren) i 0077 | 0078 | LOTS | L007! at 3) 
i ‘ 
Mav's. | ee Lo A R000 4 3.4959 : 5 re Begg. 4ouaag 41007 
Chase 4, pnteh dni der eee eee a = 3.1007; B.RTAG 3.440 3.055 | HUNG BOOT 4 VMS 
Tub od O02 + OOK: IS HE | 0055 MDS t ON 
ISTRENAD THREADS | ' i 4 { : i 
! ‘ i t t ! 
Chives 2and 3. migjer diameter 00.0. .2.. 6.2. Min .-{ 3.370 | 3. 8000 | 3 G25: a. FOO | 4. OMGty | 425M 
| t : 
; phim | 3. 154x | HouKde ! 3 4s 3 AAR a Ghuw ! 4 gooR t 4 VAG 
Chases Sad 4 oeinor diameter Ly eateries Xa nu WoL .ut 4. 1M Haat at g.4Is8 | 3 AGS 3 6ONK 5 ASG a 4. TAs 
Tol = SOOT A OGO 0690 | _ OOK) OTE (ari (a0 ODED) 
AUkieas aged piteh diameter. oo .0.0.. 0222. Min. | % isi 3.4450 | 3. 5700 a 9G59 cay te 3.gniu4 41959 
} : \ : 
! } : 1 
Sintec ; ne eee . Mayol... 3. 2004 i B.ASGA uOATSH Be RUST 3. O54S , 4, 00 
Chose 2. pill dtatnetes Cor gener] sy... ea | 00,5 | 0076 | “ih | 00.7 | “ony | (M105 ° “ooTe | “(Net 
é : Meas 2 2011 8. 4202 4 Ale Reins) 3. 70S uN2n4 ons. ‘ ME 
Chessy pateh Ubatarter 0 vee Tol af Oe ; aS “0053 | rae O08 at f wie ! ein 
‘ | ; , 
1 
Pareits of sive and toterances ! WEES le aie Pa ae em ae oe TES SS eee 7 — So 
4lg Bi ' A Be Bly j & 
OP (ich aes, | ketg é ees ea ai Bigs tne et er AG, fellate ame tian a apetlececer ean ae Bis Vea. cate! 
H 
Fer nyar Tak vps | in, in in in. ' in, mn, 
jiies =) 4. fanny | 4. raid), Bian foNww AT MW CD 0d) 
Chasse 2nd 4, tnajor dbameter 00.2... 2 4 Ahin +f 4. 4a | 4. Fans 4 {ESAS Hh itey B88 Ay, 
(rol H O12 | -O112 O12 ONLZ | /N2 .O1b2 
Hl : t 
Claes 2and a, inden dbnebe 2 ee ee eee ee weeee May | 4 307H ° 4.047 40TH WVATH AL ants BATS 5.XUTH 
\ ' 
Mase 44ihul  acunu gagged Basu: BAAS | vient 5 450 
Chit. 2, pitels diameter for general use)... 2... beats cals Min -| 4. A578 4. 687% 4.0078 ANT hee7? | 5. Weyl 
Tol. OG] O08 OY | OOK j are i aa : ORE 
: 1 
Sis %, | 4495) 4q.eugy 401g SVG BVisa . hoewang t athe 
C6 s, pteh giumeter. eine Seeewuy’ femese wish cesar dace Min . 4.4402 | Pa 4. ft) 4, Vag f. 450, SUM | SAWGGT 
‘vol 7 OOK O58 Os l OY OO! ALO OO2 
INTERNAL PEA DS ; 1 
: H | 
Classes 2nd a, iiajet Vbgmeter oo... ge ahaceg eae Ree ee Maat oj 4, fw) i 4.7) 50 42 | 5000 | O70 HOO) 
| | | ; 
Jee | 4 40S ; 4.550 4 ayy 115s A. (ae * : er a 
Chewe Gand a, tino dbatteter ooo... Sends Seeeied Mist. ot 44st 4. (ANH 4. 91Kx 5. EM A ATSS : : 6, WMH 
Mra ! oot | HG KID gogo - OND OOUD | 0000 
i 1 t : 
{ . 
Clases 2nd oo teb i. eter, 3 Alin! : 4 3950 4.0080 4 VA5t \ ALT9AD * hogynut 4 10AD 1 B40 
' H ‘ i) 
Che, patel dbatieten Cfo yotetab use. 2220. ee eee Cues 7 Tyg 4 bates A ie (AIMS ae (GK 1 fe 
: f i . OOK! . AIK OU , 
sy teen arate [Mayo 4.4416, 477 49515 KOK ! Santa A. 7020 582) 
Chase 4, patel diameter eee eee Viol “0087 OOK, Onn rah) Wetny oOnd G2 


Hite dinette: tolorsacestrebrdedevbastions af tend and amide. Che elass 2 tolerines:forslzecubove Tle in are baserlon tie forimaggas by tulle 2 2eureck ae dened 
ebeayjeavetientold threes oor ted Whe class 3 folerances are 70 pereent of ae chiss 2 loletances. For lengths ofengayetnent of Pino, 20009 fa tiny be added te 
these toleragees As oon tin sizes yp to ity tn are Juceluded to the Atmerteap Nattonal course or flie thread series, the tolermmees to ane fneluding 

Vy dae carpe spanned Ga Chae Serie. 

Jatandard sive of the Agocean Nation coarse fliread sy fes, 

Istandad ee ef Che Agaenean Nationa fire Giread series, 

P)ounen fom vised fet the tinwdenoie tine diameter of fle tvtengal Qhiread ace fred fo tie: trtersertian of the worn tool ace with aeenter dine Chrouvh 
epechand peed Dh ouitattean tition dtimeter of fhe eterna (hired shall be (heut conresponding Coa At ost Ghe iether dianieper af the coaniedin exter Chrene 
equol to Hoop, and tay be determined by subtracting 205s. to feu the tifaiiaiii piteh diameter of the external thread, 

PD mension. for the miniionia toajor diameter of the tntericil theernd correspond te the bacle flat Ope ind (he profile at the trajer diate ter produced by 
wern tog} tast pet full below the basteoudine Thee dinaiia tesjar ditt er of Ure daterual thread shal) be that Cur cesta elie fod flatat Qe imajer cdretieter 
of fle ataafmog fot ad Urea equi to bea py nnd ue w be determiued by addiog 0:62 la to the tua cktaie piteh diatetey of the dnternal chr 

e's de ams gre Che tberctin mstects) of Cee” size, ance those which shoul be pkeecd on the component drawlay «ith the tole Tanees, 
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EXTERSAL THREADS 
; Mua 
Classes 2 and 3, najor dintieteur oo 22. Mihi 
{Tot H 
Classes 2d 4, minus adsticter. 2.0... May? 3 
(M nN 
Class 2, piteb diameter (for generat used. | Min 
Tol... 
Max. 
Class 3, pitch diameter 0020.22. Ss Min 
¢ Polo. cc, 
INTERNAL THREAD 
Classes 2 ana 3, major diaineter.........° Mind 5 
Mim... 
Classes 2 and Y, ratory diameter. .......0- ey HY 
Tol ; 


Class 2, piteh 


Lhoits of size and tolerances ¢ 


EXTERNAL ‘TURKADS 
Nnx 
Classen 2 aad 3, auajur dhaaeder. oo... 22 ino. 
‘fol... | 
Classes 2 and 3, uninor diatneter 2002... May. 
jktex : 
Class 2, pitch diameter (for yeneral ase) is 
To 
fae 
Class 3, pltch diameter. .......222--.-. ‘| nae 
To } 
INTERNAL Tuneans | 
Classes 2 and 3, musjor Glutieter . Min. 


Chasses 2 and 3, minor dianieter. .. 0... 


Min *.. 
Miax { 
(rol 


Min’. 
E ites 
{i al 


wee 
SEL 


Class 2, pltch diameter (for gonems. use) 


Class 3, pltch dlametor.. 


See footnotes at ened of table, 


A753 


ibis 
2 TOAR 


0084. 


arias 
= THs 


UN 


mM, 

1 8750 
iam 
_ UE) 


4. 283 
Lytid 
1, 32H 
. OOF; 
1d 


4.3005 
0039 


Bare 


| re 
Loshast. 
J OOXE 


1.8644 
1.4100 
O08, 


1 4544 


1. 48x4 - 
OUST | 


LOtHAL | 


Bea} 


t simi 
1a | 
ONG | 


Si 


‘a 


Lites 
ODF 


1 btm 
1. 402. 


OG 


On 


Bile 
. fond 


a 
Oy 


a 
f 


0 
! 


the 

O. 8750 
2a 
. 0090 


2 19nt 


tm, i wr, L 
0.9375 5 Lune 
ws wala 
OU OHS 
BEON | git 
H 
auto 
SAUET | 
2 | 


! i 


on52 | 
+ 
cae! at 
NINO 9005 i 
LOH: 0088 | 
Aice Gnceij 
i Mig | Toy 
eee ee enn eT 
in, m. in. 
1 S000 1. fh | Lng 
a4yhy ) ), 11. 61OR - : 
(Kae: 1 AMS fF AND | 
i i 5 | 
1, 42885 1. Lay PRO 
1.4505. 1iale | 1 Satt. 1.480 | 
| As 1.416) V.STHH Lest! 
20087 oun | 00h 00ES | 
j | 
1 4504 1 Selg 15448; 16to90 | 
1 4.54 1. S17 Pree ee Ps Po 
ooo | longa aro 4S 
i | 
' ‘ | 
Cn Bs) 12s! b 875 
\ ! 
$4su% 0} 4age Let y ' 
1. §404 1. 426 ; 1 AD ft 
OUND) | OOs0 (Kinde 
1.4404 ee tS 
1.4651 ee ety 
0087 1 AK 
1 4204 ° 1 Shts 1 Fxhh 1 bf69 ¢ 
2. 40g 1Aoco 1. OKS4 Pare) 
nu 0010 OMT. OMT 


Tso: 
1.1 1te 
OHO 


1, Of" 


To ostd 
1.0790 
Bnd | 


Gite t 
J ON05 
OSS 


one 


1.12500 - 


1.0573 
Lions 
OSE 


i.0n44 
F.ONUS 
0054 


1, 0644 
1. oxs2 
. O08 


1.7440 
ARDY 
1 tis 
1.70 
1.7085 
00n 
1.7004 


1 705! 
AOL 


1.7500 


y, Chg 
1. 8095 
ONO 


1.74 
17158 
AEE 


ri LAG | 
re io 
OST 


1 110s 


114g 
13415 3 
{Mit 
toto | 
ST4ad 
2 O0RS | 


1, 1x75 


1. 14 
1.1607 
AKIN 


1 743% 
17824 | 
0050 


,77i0 
1.777 


were 
OOF 


17719 
1 “7A 
wos. 


mm, 
Joong 


Lao, 


750) 
BOTs 


1. Quo! 
Loan 
20055 


1. 24 
1.200%) 
0084 


1.2500 ° 


1 sas” 


1. Os 
OSD 


Lanes, 


4.2140 


0055. 


1 20s 
1.212 


AABN 


sD 


Pago. 


AY 
°F WMS 
DANSE 


1. xas4 
0080 


TASH 
Meaty 
aioe 


Lai. 


Lait 
DS b at 
{AjMAD 


DM44A. 


DRG 


Oder 


Vases 
1 Wie 
OOF! 


Tis 


in. 

1. S125 

1.3035 
A) 


1. 2458 


Laity 
1. hod 
0055 


vig 
i, 2h) 
O39 


1 2tin 
1.252% 
«0050 


1 2719 
1.2774 
0055 


1.2714 
1, 2754 


AREY 


1 sin 
1.4900 
OOO 


1. sing 
627 
ag 


1 oayr, 


1 46K 
7 ORTTY 
OOx0 


1}. Aide 
2 tay 
OO 


7 Sfp 
Duwwy 
2 OY 


Tan ie 1.13.—Limits of size and tolerances, classes 2 and 3, American National 16-thread series, 16N—Continued 


| Sits (inches) 
LAinits of size and tolerances ! Coenen ees ty, 
| 2 | 2He 2h6 2Ho 244 2H 2% 2e | 24 234 
eae ” —_ eee ten ae een ED | ee Sap ha Sy acne 
EXTERNAL THREADS in. in. in. in In. in, in. in. tn. a 
Max... 2.0006 2. 0825 2.1250 Z.UR745 2. 2500 2.3125 2.3750 2. 4375 2.5000 0. 624 
Closens 2 and 3, major dlameter.......-.- Min. 22. 1. @910 2. 0535 2.1160 2.1755 2. 2410 2. 3035 2. 3660 2. 4288 2.4910 2 Otte 
Tol... .- - 0000 . 0000 0000 0000 , 0090 . 0090 . 0000 - 080 é 
Classes 2.and 3, tnfnoe diameter.....---.- Marél..| 1.9238 1. 9858 2. 0483 2.1108 2.1733 2. 2358 2. 2083 2. 3608 2.4232 2, BABS 
Max... 1. 9504 2, 0219 2 OR44 2 1469 2. 24 2. 2710 2.3344 2. 3068 | 2.4504 | 2, R44 
Class 2, pitch dlamoter (for gonoral use). .{ Min... pours 2. Q158 2. 0782 2. 1407 2. 32 2. 2056 2, 3281 2, 3905 2.4530 | 9, 3779 
Tol....- veel - 0061 002 082 | 0082} = 0083 - 0083 008A 10004 | C085 
(Maxé_.. 1, 9504 2.0219 2. OR44 2.1469 2. 2004 2.2719 2.3344 2. 3060 2.454 2. wih 
Class 3, pitch dinmeter.........-.---2--.- Min... 1.9551 2.0176 2. O01 2.1428 2. 250 2. 2075 2.3300 ' 2.3024 2. 4549 2. 5709 
Tol....- 0043 - 0043 . O43 . O43 . 0044 . 0044 - 0044 O45 - 0045 «9045 
INTERNAL ‘TRREADS 
Classes 2 and 3, major dlameter........-. Min 4... 2.0000 2. 0625 2.1250 2.1878 2. 2600 2.9125 2.3750 2.4378 2. 5000 | 2, 6250 
Min..... 1, 9323 1. 9048 2.0573 2.1198 2. 1h23. 2 2448 2.3073 2. 3698 2.432 | 2. 4877 
Classes 2 and 3, minor diameter. .....--..4 Manx... 1.9403 2. 0026 2. OF 2.1278 2. 1903 2.225 2. 315 2.3778 2. 4403 2, FASS 
Tol...-. - 0080 . 0080 : . 008) . 0080 . 0080 . 0080 0080 . OORO | Od 
Min é._. 1, 9504 2, 9210 2. 0844 2. 1460 2. 204 2. 2740 2.3344 2. 3069 2. 4504 | 2, ORAL 
Claas 2, pitch diameter (for general use). .y§Max.._- 1, 9655 2. 220 2. OO 2.1531 2. 2158 2. 2782 2.3407 2. 4033 2, 4058 2, 6f0s 
| Tol ere nei 0061 . 0082 . 0062 O06 - 0063 . 0063 0004 OORL 
Min#... 1, 9594 2 9219 2. ORA4 2.1460 | 2. 2004 2. 2719 2.3344 2. S989 2. 4504 2. ad 
Class 4, pitch dlameter........-..-------- Mar.... 1, 9637 2. AZ 2. OSR7 2. UR2 2. 2138 2. 2763 2. 33%8 2.4014 2. 4639 ; 2. S49 
Tol..... . OOS - 0043 O48 O43 | + O44 . 0044 . 0044 | O45 | - 0045 20065 
i 
H Siz9 (Inches) 
,  LAmits of size and tolerances t 1. 
| 234 356 
External THREANS | tn. ‘ ; 7 F 7 in. 
Marv....! 2.75) ) 2750 { 3.0000 | 3.1250 $. 2600 {3.700 3. | a, 6200 a) Aa 
Classes 2 and 3, major dlamotor.........- Min..... 2.7410 | 2.8860 | 2.9010! 3.1160 | 3.2410] ¥.seO | 3.4bl0 | 8b) 3. 74lU 3. iB 3.4910 
Tol... -- . 0080 . 0000 « 0000 . 0000 - 0090 . 0090 0000 0000 0000. 0090 - O00 
Classes 2 and 3, minor diamoter....---..- Max!#_..| 2 6743 | 2.7983 | 2.9233 | 3.0483 | 3.1733 | 3.2083 | %.4233 ) 3.5483 | 3.6783 | 3. 7HHS 3. 0233 
Max§...] 2.7094 2. W344 2. 9594 3.0844 | 3. 20H 3. 3344 3, 41494 3. 6844 | 3.7004] 3. 8a44 a. 0504 
Class %, pitch diameter (for gonoral uso) .. Hh ms ---| 270% | 2.8272 | 2.9527 | 3.0776] 6.2028 | 3.3275 | 3.4424] 3.5773 | 3.7023 | 3.272 %. 9522 
Tol.... 


wae » O86 - 0066 0067 0068 . 0069 . 0060 . 0070 0071 - 0071 0072 O07 


Max!_..| 2.7004 | 2.8344] 2.9504 | 3.0844 | 3. 24 | 3.4344] 3.4504 | 3.5844 |] 3.7004 | 9. 4344 $. 9504 

Clasg 3, pitch dlamoter..........-..------ Min.....) 2.7048 | 2.8208 | 2.0547] 3.07071 3.28] 4.2 3.4545) 3.5795 | 3.7044 | 3. Wid 3. O48 
Tal...-. | - 0046 - 0046 - 0047 . OAT | . OAS «OOH OAD OOD » OO50 000 10051 

INTERNAL THREADS 

Classes 2 and 3, major dlameter.....-..-- Mind...) 2.75 2.8750 | 3.0000} 3.128) ] 3.2500] 3.3750 | 3.8000 | 3.6250 | 3.7K | 3.67% 4.0000 
Min... 2.6873 | 2.8073 | 2.8323 | 8.0473] G.1K23 | A BOTH | 3.48%] 8.5573 | 8.682 8. RNR 3. U3 

Olasses 2 and 3, ninor dlamoter.......-..4Mar...-] 2.1003 2. R153 2.1403 3. 0643 3.1905 3.3143 3. 4404 | 4. SKS 3. 6903 3. S158 3. AS 
Vol.-..- 0080 - 0640 « 0080 - 0080 | COM) . 1080 . OOKU . OO - 0080 . 0080 00rd 

Mtr 8 lt 2. 7oed 1 2 wed 2 AGS 3 OAS 3.24 | 3.3444 3. 456 3. 844 4. 7004 i$. 0444 3. G504 

Class Z, plteh diameter (for goneral use)..¢ Mux... -} 2.7160 { 2HAIO | 2.0861 | S082] S21] S.Bd13 | 3.4684 1 BAG | OTIS | MATS 3. as 
[rol tebe - O06 - 0065 . 0067 - 0068 - 0008 CORY 0070 0074 - OO7T4 | - OOT2  MOT2 

Min...) 2. 704 2. A44 2, D504 30844 | 3. 2604 3. R444 3. 4494 3. 5HA4 A. 704 4, S444 3 Ad 

Olesa 3, plich dfainstet. 21.2.2. 2222-2 Max ...[ 2.7140) 2.R300 | Z.uKHE | GONG | 3.2142 24392 | 8.4048 | BLK | TTA | a RE 3. ids 
i ib) eer 10046 «AB , 0047 . 0047 | . OAK | - OAK . OOAY | . OO49 - 00% . 0050 2 OOS) 


1 Yiteh-disteter tolerances Include deviations of lead and ange. fhe clsss 2 toleranees afe based on formulas in table 2.2, p. 180, and sength ofengngerent of @ 


threads or Main, ‘Tho clsgs 3 tolerances wre 70 percent of tho class 2 tolersnees, ‘The $4-In. size being in the American National tine-thiread serles, thi toier see 
(or this size corresponds to that series, 


I Standard size chreseé of the American Nationa: fine-thread series, 
2 Dimensions given for the wsadano minor diameter of the externa) thread are figured to the intersection of the worn-tool are with a center line throush 
rest and root. SP omlatmun ratnor diameter of the external thread shall be that corresponding toa fist at the minor diameter of the militia external thread 

ouisl to $6 p, and mney be determined by sabtracting 0.0406 fy, from the mint pitch diameter of the external thtead, 

OY bnensions for the mintinum major diameter of the Jotersal Qirend comespond to the beste flat 44%) and the profile at Che major diatuetes proditesd by 
& worn tool must net fall below the beste oatiine, The viuoxtiim danjer diameter of the fnternal threned shall be that corresponding toa fiat at the major dba: 
oter of (ho mmaxbmie fiternid thread equal to ba p, snd may be detertuibed by adding 6.0196 In, to the maximum pitch diameter of the int-rnal thread, 

'’Phese dimenglons are the Insxtiaum material or “go” size, and are those whieh should be placed on the component drawing with tho tolerances, 
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ods. ie » vo 2k, s 


A 
Ta 
_ 


Tarn L. wld. 4.— Allowances and tolerances, classes i and 2 


| Class 1 | Class % 
aad ae | TREATS] Ee ian aoa PAS et ee i a ee le ee a: Fe 
Tpreads per | Major | Lead deviations | Deviatiensin half, = Major j 1) ead deviations; Daviatiens in half- 
igeh ' HHamete;y Phien- SOUSA angly consuming diarseter | Pltch- consuming anpl: consuming 
1 Allowances | tolerances, diameter [| one half of one-half of tolerances,? diameter one-halt of one-half of niteh- 
externel tolerances | pltch-dlamiwter | pltehailameter external tolerances | pltcd-dismicter | diameter tuler- 
thread tolernners + tolerances thread toleranas! | ances 
phe RRs Ae | Poceiesie peeieter| (Beeerh pe {252 seas Meee Oe pened | as es ok ee Ne 
1 2 3 4 | 5 6 | 7 8 . g | 10 
Fee nee eee (a act teat ceca ep Seek ce we: ae S ee, aceon nt) Heri aa meen Ion) KO aukute ? = 
fn. in fl in, fn. | deg somin in. in. ia. | deq so min 
30 1 0. (007 0.0048 0. 0024 0. 0007 : 3 40 0. 9034 Ot? @ 00S 2 26 
2 | 007 Riau 0025 007 3008 8038 OG] _ OU0S | 2 
64 -0007,— 0052 . ON26 JTKGK 3 iw . 03H 0019 0005 2 19 
56 . 0008 | . D056 . 1728 ARKIB 3 0 - 0040 0020 0006 z 8 
a 0000 . 0062 003) | 009 2 50 ; 0044 O22 W008 2 1 
44 0000 0064 0032 | 6009 241 0045 9624 0007 1 
40 EAU) 0088 | - 0034 0010 2 36 . 0048 | ODO? | 1 mm 
2h Cit if 72 COR Wit 2: p2.) 0050 : 0007 1 45 
42 O01; 08176 0038 061) 2 WwW O54 | LOR | er) 
28 O12 OYA 43 -OF2 “ 18 Wh? . 0009 H 1 ag 
24 ' 081 . 0082 Ona O13 2 6 _ 0086 | L0e10 t 1 31 
20 | 0015 0102 «O51 .0015 | 1 x ATE O01 1 2 
18 : 0016 0114 | 0087) | 0015 1 mm wig vag | YK 
16 H Oe 0126 | 0065 | OOS 1 AS i ono O13 : 1 22 
14 002 0140 0070 Bre 1 92 ongy ood | rt rs |) 
13 022 L048 0074 wel 1 LT) Oh 0052 | OW 1 17 
12 0024 CLS O07 00233 1 49 } ANTE O05 Hy JAKES 1 17 
if] . 0026 6170 . OFS - 0025 | q 47 | O11 O05 | 0017 | 1 14 
10 . 0028 Ay), a fy rE | 0084 0018 1 3 
9 OO 020 C100 2g | 1 By 0140 . O70 0020 i v3 
8 0634 0222 O11 . 0932 { I 42 0152 0078 0022 1 10 
7 . Wud! 0248 Ulead ~ 0086 ' 1 ou OU OURS 20025 1 b 
6 | O44 0200 - 9145 O42 i 40 0) 0101 £0029 1 r) 
Oo] ~ 0052 . 0338 0169 id 1 37 | 0232 O18 283 1 6 
44 0087 - O868 OK 2S 1 55 254 LOOT 1 (4137 1 i 
4 AN 408 OA | OX 1 Bs} | . 0230 » G49 . 0040 1 4 


1 Between apy 2 threats not farther “AD: art than the length of engagement, 
© The tolerances Ja column $ apply to class 2 untlatshed Bot-rofled material, NC and 8N series, 


a 
| 


ces en 
Ls ee ree ——— el ————————— 


| Chass 3 Clauss 4 
Ne aes ee i ee gh a ae hi Ore hs Sogo s ere og SD 
: | 
Throws por Majoe | | Taead devia- | i Deviations in talf-| | Lew deviations! Des istions in halt. 
inen diane ter Viteh- {tioneconsaim | angle consuming {| Major diame | Taterfereneces | Pitehalinm- consamnii: [angie eonsaming 
toloranecs, damoater jing one-halfof one-half of pitette | eter tolerances, | oraeyative | eler toler. one-half of | one-holfof pitch. 
extemal tolerances piteh-Jjam- dhatneter tol. | eatornal thread allowances BCLS pitehediameter Qjatneter tol. 
thread | olar toler. UTANCES | tolerances | OCFaAlCs 
| ances ¢ 
OTe Nei eens A eae deel ne Ne cee cl ct 
1 2 3 4 RA) t | 9 10 
in, in. in deg min | 3 deg rnin 
an 0, 0034 0. 0013 0. 0004 1 bu a dae 
72 MIG - 0013 0004 1 47 i. - oe, 
C4 2 0035 «O04 0004 1 43 ay “i . 
Ati 004) . 0015 . O04 1 3h 1 i q Se 
48 0044 . 0016 + 0005 1 26 | ge oe 
44 = O48  OO1F 0005 1 21 | os 
40) TAS OO tn A i 18 * ae ae 
36 2 O08) O18 0005 J 14 Aes ak ae, 
32 O54 0019 0008 1 10 “8 ese a sed 
28 «0002 - 0022 0006 1 11 0). O82 , OF 0 Hig 
24 « OO - O24 7 1 6 : AH 0003 wf 0 24 
yA  OOT2 - N26 « OO 1 0 2072 0008 OES f) ww 
18 ~ GOR? 0930 - OOOH 1 2 } O82 0008 A yA 
lt , OLY | . 0082 . 0000 0 49 ' 0 0004 1018 f 2 
14 On | - 0036 0010 0 58 OF C004 OOK ¢ at 
13 Ong - QU3T 0011 Q An | ng 0004 Og A a 
2 Ou? - 0040 O12 0 4S HL : ARK - 0020 a 24 
I | Ons (O82 0012 0 ria) O18 OS tira 0 26 
Ma oie | O45 20013 0 2 028 OCG G23 6 2 
4 | (N40 0049 0014 0 rat yet ! JOG Okt 0 85 
id ! aOR - 0054 - 0016 0 iD 20152 ERT 7 a i] 
7 | 2 0059 O17 9 47 -0170 O04 . OU i) 24 
6 I otra A) 0 49 6202 AAW 6026 Hh 
h \ « OOR2 One | a 47 0282 0010 0044 c ze 
444 | Ooai an 0 46 0254 0} 144 0 23 
4 I oT | coos | 0 44 . O20 a oO 2 
Led ext 1a) pees sp ele SN eh a ee wo age ea EL ose nua cee 
4 ‘Borween amy 2 threselg DOL farhice capact thai ‘tho Ie nyt of ang: agemont, 
6. LIMITS OF SIZE OF GAGES plain gages, The limits of size of W trancated thread 
Tie hints of size of plain and thrend gages applicable setting plug gages, and of both Wand V casiescrest thread 
to the standard series of Armericnn National serow threads setting plug gages, are presented ju table 1.17 or as indi- 
are presented in fable P.t6. Tn this table A tolerances cated in the footnotes to table 1.17. These limits are 
are applied to thread gages for classes 1, 2. and 3, W developed in accordance with the requirements for gages 
tolerances to thread gages for class 4, and Z tolerances to and gaging stated in sestion VI, p. 10 
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W trunoated setting plugs Baslo-crest setting plugs 


Nominal Plug for “Go" Plug for “Not go” Major diameter 
atszoand | Series dee. 
threads per | ignation Clasa 


Major diameter Moajor.dinmetor Pitch diameter Oo! Not go? 
Pitch dl. a 
ametor 
Trunoated Ful Truncatod Full Minustol. | Wand X | Wand X 
gage tolorances | tolerances 
1 2 3 4 5 6 7 8 10 MW 12 
in, i in, in in, in, in, in, in, 
1.0828 1.0625 1.02040 1.0454 1.0625 1.02130 1.02130 1,0625 1.0625 
He-18 NEF 1.0523 1.0030 1.02625 1.0449 1, 0030 1.02145 1.02118 1.0630 1.0630 
- is 3 1, 0328 1.0628 1.02640 1.0460 1.0625 1.02280 1.02280 1.0625 1.0025 
1.0323 . 1.02625 1.0464 1, 0630 1.02205 1, 02268 1.0630 1.0630 
1 1. 1023 1.12 1.0283 1.0778 1, 1211 1.0159 1.0150 1,121 1.1211 
1.1016 1, 1218 1.0281 1,0771 1, 1218 1,0161 1.0157 1, 1218 1.1218 
2 1, 1062 1, 1250 1, 0322 1. 0856 1, 1250 1, 0237 1.0237 1. 1250 1, 1250 
67 Nc 1.1055 1, 1257 1.0320 1,0849 1, 1257 1.0239 1,0235 1, 1257 1. 1257 
3 1. 1062 1, 1250 1, 0322 1, 0882 1, 1250 1.0263 1,0263 1. 1250 1, 1250 
1.1085 1, 1257 1,0320 1,0875 1, 1257 1.0265 1.0261 1. 1257 1, 1257 
4 1. 1070 1, 1258 1.0330 1.0919 1, 1258 1.0300 1.0300 1, 1250 1. 1250 
1. 1063 1.1268 1.0328 1.0012 1, 1265 1,0302 1.0208 1.1257 1, 1257 
2 1, 1079 1, 1250 1.0438 1 1, 1250 1.0359 1, 0359 1. 1250 1, 1250 
Nes N 1, 1072 1. 1257 1.0436 1.0803 1, 1257 1.0361 1.0357 1. 1257 1. 1257 
3 1.1079 1,124) 1,0438 1.0924 1, 1280 1.0383 1.0383 1, 1250 1, 1250 
1, 1072 1, 1257 1.0436 1.0017 1, 1257 1.0385 1.0381 1, 1287 1, 1257 
1 1, 1097 1, 1228 1, 0685 1,09607 1. 1226 1.0606 1, 0606 1, 1226 1, 1226 
1, 1091 $. 1232 1, 0683 1, 0061 1, 1232 1.0608 1, 0604 1, 1232 1, 1232 
2 1.1921 1, 1250 1,0700 1.1014 1, 1250 1. 0653 1.0653 1. 1250 1, 1250 
13-12 N¥ Ls 1, 1256 1.0707 1, 1008 1, 1256 1, 0655 1,005) 1, 1256 1. 1256 
3 1.1121 1.1250 1.0700 1, 1030 1, 125 1, 0609 1. 0609 1. 1250 1. 1250 
1.1118 1, 1256 1.0707 1, 1024 1, 1256 1.0671 1. 0867 1, 1256 1, 1256 
4 1, 1126 1, 1258 1.0714 1, 1055 1, 1255 1, 0604 1,0694 1, 1250 1. 1250 
1.1120 1, 1261 1,0712 1,1049 1.1261 1. 0006 1, 0002 1. 1256 1, 1256 
2 1.1145 1.1250 1,0844 1, 1061 1. 1250 1.0790 1.0700 1. 1250 1, 1250 
154-16 N 1.1139 1, 1256 1, 0842 1. 1055 1, 1256 1, 0702 1.0788 1.1256 1, 1256 
4 1.1145 1, 1250 1.0844 1.1077 1.1250 1. 0806 1.0806 1. 1250 1. 1250 
1.1139 1.1255 1.0842 1.1071 1,125 1, 0808 1,0804 1, 1256 1, 1256 
2 1.1153 1, 1250 1.08890 1, 1078 1,125 1.08370 1, 08370 1, 1250 1. 1250 
14-18 NEF 1.1148 1.1255 1, 08875 1, 1073 1.1255 1, 08385 1.08355 1, 1255 1.1255 
3 1.1153 LI 1.08890 1. 1004 1. 1250 1.08530 1.08530 1, 1250 1.1250 
1.1148 1, 1255 1, 08875 1, 1080 1, 1255 1, 08545 1.08515 1.1255 1.1255 
[ 1.1746 1, 1875 1. 1334 1. 1639 1, 1875 1, 1278 1.1278 1.1875 1.1875 
1Ke-12 N 1.1740 1. 1881 1. 1332 1. 1633 1, 1881 1. 1280 1.1276 1. 1881 1. 1881 
| 1.1746 1. 1876 1, 1334 1.1655 1. 1875 1. 1204 1. 1204 1, 187 1.1875 
1.1740 1, 1881 1, 1332 1, 1649 1. 1881 1.1296 1.1292 1, 1881 1, 1881 
2 1.1770 1, 1875 1, 1460 1. 1686 1. 1875 1.1415 1.1415 1, 1875 1. 1875 
1% 0-16 N 1.1764 1, 1881 1, 1467 1. 1680 1, 1881 1.1417 1.1413 1, 1881 1. 1881 
3 1.1770 1, 1875 1. 1460 1.1702 1. 1875 1, 1431 1, 1431 1.1875 1, 1875 
1. 1764 1, 1881 1. 1467 1. 1696 1, 1881 1, 1433 1, 1429 1. 1881 1. 1881 
2 1.1778 1. 1875 1.16140 1, 1703 1, 1875 1. 14620 1, 14620 1,187 1, 1875 
1Me-18 NEF 1.1773 1. 1880 1, 15125 1, 1698 1. 1880 1. 14635 1, 14605 1. 1880 1, 1880 
3 1.1778 1. 1875 1.15140 1.1719 1, 1875 1. 14780 1, 14780 1.1875 1, 1875 
1.1773 1, 1880 1, 15125 1.1714 1, 1880 1, 14705 1, 14765 1. 1880 1. 1880 
1 1.2273 1, 2461 1, 1533 1, 2028 1, 2461 1, 1409 1, 1409 1, 2461 1, 2461 
1.2206 1, 2468 1, 1531 1, 2021 1, 2468 1.1411 1.1407 1. 2468 1, 2468 
2 1, 2812 1. 2500 1. 1572 1, 2106 1, 2500 1, 1487 1, 1487 1, 2500 1. 2500 
144-7 NC 1. 205 1, 2507 1, 1570 1, 2000 1, 2507 1, 1480 1, 1485 1.2507 1, 2507 
3 1, 2312 1, 254X) 1.1572 1, 2132 1, 2500 1, 1513 1,1513 1. 2500 1, 2500 
1, 2305 1, 2607 1.1570 1, 2125 1. 2507 1.1515 15H 1, 2507 1, 2507 
4 1, 2420 1, 2508 1, 1480 1, 2100 1, 2508 1.1550 1.1550 1, 2500 1,280 
1, 2313 1, 2515 1, 1578 1, 2182 1.2815 1, 1552 1,149 1.2507 1, 2807 
| 2 4.2320 1. 2500 1. 1688 1, 2146 1, 2500 1. 1805 1, 1604 1. 2500 1, 2500 
1$t-# N 1. 222 1, 2907 1, 1080 1, 2130 1, 2507 1. 1607 1, 03 1, 2507 1, 2507 
| Hi] 1. 2420 1.2500 1, 1088 1, 2171 1, 254) 1, 1690 1,190 1, 2500 1.2500 
1, 2422 1, 2507 1, 1686 1, 2164 1, 2507 1, 1032 1, 1628 1.2807 1, 2307 
! 1. 2847 1.2470 1, 1935 1, 2217 1, 2476 1 LNA 1, 1850 1.2478 1. 2478 
H 12541 1. 2482 1, 1M 1.22 1, 242 1. UR3R 1aAkM 1, 2482 1, 2482 
! : 2 1. 2371 1 2h) 1.50 1, 2204 1.2500 1. 1903 1.1903 1, 2800 12800 
the Wz! NF 1. 246% 124 1. 1057 1, 2254 1, 2500 1, 1008 1, 11%) 124i 1.2300 
j 3 I 2a7t 1, 2400) 1150 1, 22K0 1, 2500 Lamy 1.1910 1, 2500 1,25) 
: | 1 200 1. 2M 1, 157 1, 2274 1, 2800 1.1021 11017 12800 1, 2306 
4 1 2376 1. 2h04 1. 10H 1, 280% 1, 2505 1,144 raved 1, 2300 1, 2800 
i 1 2470 12a 1, lug 12a 1231 1, 1048 1 We 12MM 1.2808 
| 2 ! 1 zs, 1oton 1. 204 1,210 1, 2030 1 onan 1.26) 1. 2800 
ae N : 1 Zita 1, 24M 1 gong 1, 2804 1.2041 1, 2087 1. 2M 1 2M 
| ts bontun | Lovin banat 1, 2427 12500 ton 1. 20M 12k | 1 aN 
j 1 ozanwe | 1 atany 1 zene Late 1, 2500 ! 
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Tau 1,17.-—-Selting plug gages, American National screw threads—Continued 


W truncated setting plugs Baste-crest setting plugs 


Plug for “Go” Plug for “Not go” Major diameter 


Got 


Pitch diamotor Not go? 


Major dlamotor 


Pitch dl- 
ameter 


Minus tol. | Wand X Wand X 
gage tolerances | tolorances 
e in. in, in, 
1.2408 1, 2500 1, 21390 1, 2327 1, 2500 
1X-18 1, 2308 1, 2505 1, 21375 1, 2322 1. 2505 
1,403 1. 2500 1, 21390 1, 2343 1. 2500 
1.298 1. 2505 1.21375 1. 2338 1, 2505 
1, 2906 1.3125 1, 2584 1, 2889 1, 3125 1, 2528 312 
We-12 1, 2990 1.3131 1, 2882 1, 2883 1.3131 1, 2830 1, 2526 1.3131 1.3131 
1. 2996 8125 1, 2584 1, 2005 1, 3125 1.2544 1, 2544 1.3125 1.3125 
1, 2980 1.3131 1, 2382 1. 2809 1.3131 1, 2546 1, 2542 1,3131 1.3131 
1, 3020 1.3125 1. 2719 1. 2035 1,3125 1. 2664 1, 2864 1.3125 1.3125 
We-16 1.9014 1.3131 1. 2717 1. 2920 1,313! 1. 2666 1, 2662 1.3131 1.3181 
1, 3020 1.3125 1.2719 1. 2051 1,3125 1. 2680 1, 2680 1.3125 1.3125 
1,3014 1.3131 1.2717 1, 2045 1.3131 1, 2682 1, 2878 1.3131 1,3131 
l 1, 3028 1.3125 1, 27640 1, 2052 1, 3125 1, 27110 1. 27110 1.3125 1.3125 
| Me-18 1, 3023 1.3130 1, 27623 1, 2047 1, 3130 1.27125 1, 27005 1, 3130 1.3130 
i 1, 3028 1.3125 1, 27640 1, 2068 1.3125 1. 27270 1. 27270 1.3225 1.3125 
1, 3023 1.3130 1, 27625 1, 2063 1.31380 1, 27285 1. 27255 1, 3130 1.3130 
LOG 1.3706 1. 2623 1. 3200 1. 3706 1, 2478 1. 2478 1.37 1.3706 
1, 3488 1.3714 1, 2621 1.3192 1, 3714 1; 2480 1. 2476 1.3714 1.3714 
1.35340 1.3750 1, 2607 1.3288 1, 3750 1. 2566 1, 2566, 1.3750 1, 3750 
\ 136-6 1.3832 1.3758 2605 1, 3280 1, 3758 1. 218 1, 2564 1.3758 1.3758 
: 1, 2506 1.37 1. 3750 
| 1, 2504 1.3758 1.3758 
1. 2640 1, 3750 1.3750 
| 1, 2638 1. 3758 1.3758 
1. 2852 1. 3750 1.3750 
13%-8 1. 2850 1.3757 1, 3757 
1, 2877 1.3750 1, 3750 
1. 2875 1.3757 1, 3757 
1.3106 1.3726 1.3726 
1, 3104 1.3732 1. 3732 
1.3153 1, 3750 1.3750 
13-12 1, 3151 1, 3756 1.3756 
> 1.3169 1. 3750 1. 3750 
1.3167 1.3756 1.3756 
1.3194 1.3750 1.3750 
1.3192 1, 3756 1. 3756 
: oan ae 1.3750 
1.3756 1.3756 
V4ri6 1.3305 1.3750 1.3750 
1, 3303 1.37. 1.3756 
| 2 1, 3653 1.3750 1, 33890 1.3576 1, 3750 1, 33350 1. 33350 1.378 1.3750 
136-18 NEF | 1. SOAR 1.3755 1.33875 1.3571 1.3755 1. 33365 1, 33335 1,3755 1.3755 
: ; 3 1, 3853 1.3750 1, 33800 1, 3592 1, 3750 1, 33510 1, 33510 1, 3750 1. 3750 
| 1. 3648 1.3755 1. 33875 1, 3587 1.3755 1. 33525 1.33495 1. 3755 1.3755 
I | 2 1. 4246 1, 4375 1, 3834 1.4139 1. 4375 1.3778 1.377 1. 4375 1, 4375 
1M 0-32 N ‘ 1. 4240 1, 4381 1, 3832 1.4133 1.4381 1, 3780 1.3776 1.4381 1, 4381 
i i s) 1, 4246 1, 4375 1, 4834 1.4155 1, 4375 1, 3704 1. 3704 1, 4375 1, 4375 
1. 4240 1. 4381 1, 3832 1.4149 1. 4381 1, 3706 1.3792 1. 4381 1. 4381 
i} 
' H 2 1.4270 1.4375 1. 3060 1. 4184 1, 4375 1, 3913 1, 3013 1.4375 1, 4375 
Wai | N : 1.4204 | 1, 4381 1.3067 1.4178 1, 4381 1, 3015 1,301 1, 4381 1. 4381 
‘s H : ; i] 1.4270 1. A37h 1. 3060 1. 4200 1, 4375 1. 3020 1. 3929 1.4375 1, 4875 
| | 1, 4204 1, 4381 1. 3067 1, 4104 1. 438t 1, 3031 1.3927 1.4981 1, 4381 
1 
: | 2 1. 4274 ; 1.497% 1, 48140 1, 4201 1.4375 1. 30800 1, 30600 1, 4375 1, $375 
yas | NEF 1, 4204 1. 4480 1.40124 141s 1.4380 1, 39615 1, J9585 1.4380 1, 4380 
, i : | sl 1, 4276 1.Aa7h 1, 40140 1.4217 1.4375 1. 30700 1. 30760 1. 4375 1, 4378 
i oe Pe a 1. 4am 1.40125 14212 1, 4480 1, 30775 1.30748 1, 4380 1, 4880 
1 147i 1. 40541 1, 3873 1.4450 1, 4050 1, 3728 1.3724 - 1. 4056 1, 4958 
1 (tus 1 4H 1, 8H71 1, 4442 1, 4004 1.3730 1. 3720 1, 4M 1. 4004 
4 1 4700 1. 0K) LW? 1 ASSK 1, a0 1, 3818 1, 3810 1. S00 1, SOW) 
1" see arse 1 S08 1.3915 1, 4f30 1, 8008 1, 3818 3x 1. S008 1, 808 
) t ie bird) 1. 4100 1, 4017 1, 4408 1, 4) 1, aR40 1, 3846 1, WH) 1, ao 
14qna Dram 1401s 1, ASM 1. 008 1, RAN Load 1, 8008 7, A008 
{ ‘ 1 oivon 1. feu 1 son 1.4012 1, MM 1, 3800 1.300 1 soon 1, 00 
14s any | 12s 1.4004 117 1, aNve 1, 2888 1, WS 1, ON 
: aM fae | 14144 1, 40iit 1, MK) 1, 4008 1, 4008 1, Soon 1, NO 
tans 1 tanz | 1.4140 1, ats 1, MT 1a 1. 4000 1a Nw 
lives toon! BATRA 1, 40a 1, conK) 1.4}28 1, 4128 1. don 1, WO 
tas. chins U 4st 4, 4040 1? Laie 14h 1, ae LAW 


& 
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Tape 1.17.—Setting plug gages, American National screw threade—Continued 


W truncated setting plugs Basic-crost setting plugs 
Plug for Go” Plug for ‘Not go’’ Major diameter 


Major diamoter Major diameter Pitch diameter Go! Not go? 
Pitch dis [wu 


ameter 
‘i Truncated Full Minustol. | Wand X | Wand X 
gage tolerances | tolerances 


in. in, 3 in. in. in. in. in, in, 
1 1, 4847 1, 4976 1. 4435 1.4717 1, 4976 1, 4356 1. 4356 1, 4976 1. 4976 
1.4841 1, 4982 1, 4433 1.4711 1, 4982 1. 4358 1. 4354 1, 4982 1. 4982 
2 1, 4871 1, 8000 1, 4459 1. 4764 1. 5000 1. 4403 1, 4403 1, 1. 5000 
14-18 NF 1.485 1. 5008 1, 4457 1, 4758 1. 5006 1. 4405 1, 4401 1. 5006 1. 5006 
% 3 1. 4871 1, 5000 1, 4459 1, 4780 1. 5000 1. 4410 1. 4419 1. 6000 1, 500 
1. 4865 1. 8006 1, 4457 1, 4774 1. 5008 1. 4421 1, 4417 1. 5006 1. 5006 
4 1.487 1. 8005 1, 4464 1, 4805 1. 5005 1. 4444 1, 4444 1. 5000 1, 5000 
1. 4870 1. 8011 1, 4462 1. 4799 1. 5012 1. 4446 1, 4442 1. 5006 1. 5006 
2 1. 4895 1, 5000 1. 4504 1, 4808 1. 5000 1, 4537 1. 4537 1, 5000 1. §000 
+16 N 1. 4889 1. 8006 1. 4592 1. 4802 1. 5006 1, 4539 1. 4535 1. 5006 1. 5006 
3 1. 4895 1, 5000 1. 4594 1, 4825 1, 5000 1. 4554 1. 4554 1, 8000 1. 5000 
1.4 1. 5006 1. 4592 1.4819 1. 5006 1, 4556 1. 4552 1. 5006 1. 5006 
2 1. 4903 1. 5000 1. 46390 1, 4825 1. 5000 1, 45840 1, 45840 1. 5000 1, 5000 
134-18 NEF 1. 4898 1. 5005 1. 46375 1. 4820 1. 5005 1. 45855 1, 45825 1. 5005 1. 5005 
! - 3 1. 4903 1. 5000 1, 46390 1, 4842 1. 5000 1. 46010 1. 46010 1. 5000 1, 5000 
1. 4898 1. 5005 1. 46375 1, 4837 1. 5005 1. 46025 1. 45995 1. 5005 1, 5005 
{ 2 1, 5520 1. 5625 1. 52190 1, 5432 1. 5625 1. 51610 1. 51610 1. 5625 1. 5625 
19{¢-16 N 1.5514 1. 5631 1, 52165 1, 5426 1. 5631 1. 51635 1. 51585 1, 5631 1. 5631 
38 : | 3 1. 5520 1. 5625 1, 52190 1, 5450 1. 5625 1. 51790 1, 51700 1, 5625 1. 5625 
1. 5514 1. 5631 1, 52165 1, 5444 1. 5631 1, 51835 1, 51865 1, 5631 1. 5631 
{ 2 1, 5528 1. 5625 1. 5204 1. 5450 1, 8525 1, 5200 1, 5209 1. 5625 1, 5625 
19{0-18 NEF 1, 5523 1. 5630 1. 5262 1. 5445 1, 5630 1, 5211 1, 5207 1. 5630 1, 5630 
s : | 3 1, 5528 1. 5625 1, 5264 1. 5466 1. 5625 1, 4225 1, 5225 1, 5625 1, 5625 
1, 5523 1. 5630 1, 5262 1. 8461 1. 5630 1, 5227 1, 5223 1. 5630 1. 
2 1, 6079 1. 6250 1, 54380 1. 5886 1, 6250 1, 53450 1, 53450 1, 250 1. 6250 
156-8 N 1, 6072 1.6257 1, 64355 1. 5879 1, 6257 1. 53475 1, 53425 1. 6257 1. 6257 
. 3 1. 6079 1. 6250 1. 54380 1. 5014 1. 6250 1. 53730 1, 53730 1.6250 1. 6250 
1. 6072 1. 6257 1. 84355 1, 5907 1. 6257 1. 53755 1, 58705 1, 6257 1. 6257 
: 2 1.6121 1.6250 1. 57090 1. 6006 1. 6250 1. 56450 1. 56450 1. 6250 1, 6250 
156-12 N 1.6115 1. 6256 1. 57065 1. 6000 1. 6256 1. 56475 1. 56425 1. 6256 1. 6256 
2 3 1.6121 1. 6250 1. 57090 1, 6025 1. 6250 1. 56640 1. 56640 1. 6250 1. 6250 
1.6115 1. 6256 1. 57065 1, 6019 1. 6256 1. 56665 1. 56615 1. 6256 1. 6256 
2 1.7145 1, 6250 1. 58440 1. 6057 1. 6250 1 57860 1, 57860 1. 6250 1. 6250 
156-16 N 1. 6139 1, 6256 1, 58415 1. 6051 1. 6256 1, 57885 1, 57835 1. 6256 1, 6256 
: 3 1.6145 1, 6250 1, 58440 1. 6074 1. 6250 1. 58030 1, 58030 1. 6250 1. 6250 
1.6139 1, 6256 1, 58415 1. 1. 6256 1, 58055 1. 58005 1. 6256 1. 6256 
| 2 1.6153 1. 6250 1. 5889 1. 6074 1. 6250 1, 5833 1, 5833 1. 6250 1. 6250 
156-18 NEF 1, 6148 1. 6255 1, 5887 1. 6069 1, 6255 1. 5835 1, 5831 1. 6255 1. 6255 
| 3 1.6153 1. 6250 1, 5889 1, 6081 1, 6250 1. 5850 1. 5850 1. 6250 1. 6250 
1.6148 1. 6255 1. 5887 1. 6086 1. 6255 1, §852 1, 5848 1. 6255 1, 6255 
2 1.677 1. 6875 1. 64690 1, 6682 1.6875 1. 64110 1, 64110 1. 6875 1.6875 
I Yha-36 N 1. 6764 1. 6881 1. 64665 1. 6676 1. 6881 1. 64135 1, 64085 1. 6231 1. 6881 
“ 3 1,6770 1. 6875 1, 64690 1, 6699 1, 6875 1. 84280 1, 64280 1, 6875 1. 6875 
1, O74 1. 6881 1, 64665 1, 6693 1, 6881 1. 64305 1, 64255 1, 6881 1. 6881 
| 2 1. 6778 1, 6875 1,6514 1, 6609 1. 6875 1. 6458 1, H458 1. 6875 1. 6875 
1 yhqe14 NEF | 1. 6773 1, B8RO 1, 6512 1, 6604 1. 6880 1.6460 1, 6456 1, 6880 1. 6880 
& ras i} 3 1.677% 1. 6875 1.0514 1. 6716 1. 6875 1.6475 1. 6475 1, 6875 1. 6875 
H 1.6773 1, 6880 1, 6512 1.6711 1, 6880 1. 6477 1, 6473 1, 6880 1, 6880 
H 1. 1, 7448 1. 61490 1. 6846 1, 7448 1. 59800 1, 59800 1, 7448 1. 7448 
1. 1, 7456 1.61485 1, G38 1, 7456 1, 59825 1, 59778 1, 7456 1. 7456 
| | 2 1. 1. 7500 1, 62010 1.6051 1. 7500 1, GO850 1, 6OR50 1, 7500 1, 7500 
mos boxe : I. 1. 7508 1. 61985 1.6943 1. 7508 1. 60875 1. 60825 1, 7508 1. 7508 
eet Ty a i H) 1, 1. 74M) 1.92000 1. GOSS 1. 7500 1. 61190 1, 61100 1, 7800 1, 7500 
1 ) 1, 1. 7508 1, ALO85 1. 6077 1, 7408 1.01215 1.1165 1, 7408 1. 7508 
| : 4 if 1. 7510 4.62110 1, 7038 1, 7510 1.6170) 1.61700 1. 7800 1, 7500 
' iF 1. 7htH 1. 62085 1. 7028 1, 7518 1, U1728 1617s 1, 7508 1. 708 
{ 
| | 2 t. 17H) 1, G6H8O 17132 1. 7500 1. 65910 1, 68010 1. 7500 ls 
nies <3 | 1 §. 7507 1. HONS 1.7125 1. 7507 1.05035 1, G5NS5 17500 1.7307 
: ey sf 1 1. 704") 1. KM) 171 1. 7) 1. 68200 1, 66200 1.750 1.750 
| 1. 1, 75417 1. WOR55 1.7154 1. 7507 1, WH225 1, OB1TS 1 Toy 1. 7807 
{ 2 1 1,730 1. 69500 1.7255 1. THUR) 1, 68040 1. 68040 1, 7800 
} ' 1. 7am 180665 1, 7249 1. Th08 1. 68004 1. GOS 1. Tan 
Mpa | $Y ia 17700 1sosgo 1, 7274 1, 750K) 1. outa 1, 09120 1. TMM 
1; i CLL 1 n05h4 1, 7208 1. 7h00 1.155 1, 6108 1 Ta 
1 i 
{ : tote i tft | 1, Tago 1. 7408 1, 7500 1. TOs 1 tata, 1, TA 
‘ ! bas tcf 1 jaan | 1.7400 1, 72a 1. 70874 Tah 1, Tay 
; ‘ 1aas 1 7laMt 1, Tay 1, 7824 1, Tian B, 7aaduy 1 7anw to TAow 
bose ttle | 1 Ta91h | 1.318 1, 70 1. 70544 1. TO00% 1, TAN 
=e 
= Br, a 
cpt: : 
‘apie CoP 


Tass 1.17,—Setting plug gages, American National screw threads—Continued 


W trunoated setting plugs Vasie-crest setting plugs 


Nominal Plug for Go" Plug for ‘Not go” Mojor diameter 
sie and 
heel Major dlamotor Pitch diameter Go! Not go? 


Pitch dl- 
ameter 


Wand X | Wand X 


Minus tol, 
tolerances | tolerances 


in, In in. in. in. in, tn, in 
1.8020 1, 8128 1. 77190 1.8125 1. 76600 1. 76600 1.8125 1,8125 
1f{e-16 N 1.8014 1.8131 1, 77165 1, 7025 1, 8131 1, 76625 1. 76575 1.B131 1,8131 
- 1, 8020 1.8128 1. 77190 1. 7048 1, 8125 1, 76770 1. 76770 1.8125 1, 8125 
1.8014 1, 8131 1.77165 1. 7942 1, 8131 1. 70708 1, 76745 1.8131 1, 8131 
1.8579 1, 8750 1, 70380 1.8379 1, 8750 1. 78380 1, 78380 1.8750 1, 87: 
16-8 N 1, 8872 1, 8757 1, 70355 1, 8372 1, 8757 1, 78405 1, 78355 1. 8757 1, 8757 
1, 8579 1, 8750 1, 70380 1, 8409 1. 9750 1, 78680 1, 78680 1. 8750 1, 8760 
1, 8572 1, 8757 1. 70355 1, 8402 1, 8757 1. 78705 1. 78655 1. 8757 1, 8757 
2 1.8621 1, 8750 1. 82090 1, 8504 1, 8750 1, 81430 1, 81430 1. 8750 1. 8750 
1%-12 N 1.8615 1, 8756 J, 82065 1, 8498 1, 8756 1, 81455 1. 81405 1. 8756 1. 8756 
3 1, 8621 1.8750 1. 82090 1, 8524 1, 8750 1, 81630 1, 81630 1. 8750 1, 8750 
1, 8615 1.8756 1. 82005 1. 8518 1, 8756 1, 81655 1, 81605 1, 8756 1. 8756 
2 1, 8045 1. 8750 1. 83440 1. 8555 1.8750 1. 82840 1. 82840 1. 8750 1.8750 
17-16 N 1, 8639 1, 8756 1, 83415 1, 8549 1, 8756 1, 82865 1, 82815 1, 8756 1. 87. 
3 1. 8645 1.8750 1, 83440 1.8573 1.8750 1, 83020 1, 83020 1, 8750 1.8750 
1. 8638 1, 8756 1, 83415 1, 8507 1, 8756 1. 83045 1, 82005 1.8756 1. 8756 
2 1. 9270 1, 9375 1, RORDO 1, 9180 1.9375 1. 80090 1.89000 1.9375 1, 9375 
1146-16 N 1. 9284 1, 9381 1.80665 1, 9174 1, 9381 1. 80115 1. 89005 1, 9381 1. 9381 
3 1, 9270 1, 9375 1. 89090 1, 9198 1, 9375 1. 89270 1, 89270 1. 9375 1.9375 
1. 9204 1, 9381 1, 80665 1, 9192 1, 0381 1, 89205 1, 80245 1, 9381 1, 9481 
1 1, 9685 1, 0043 1, 85000 1, 9278 1, 0043 1, 83160 1, 83100 1,043 1. 9043 
1, 9677 1, 9951 1.84975 1.9270 1, 0951 1,83185 1, 83135 1. QUAt 1, 9051 
2 1, 9742 2.0000 1, 85570 1, 9392 2. 0000 1. 84300 1, 84300 2.0000 2. 0000 
2435 NC 1, 97394 2.0008 1. 85545 1, 9384 2. 0008 1, 84325 1, 8427 2. 0008 2.0008 
3 1, 9742 2. 0000 1, 85570 1. 9430 2. 0000 1. 84680 1, 84680 2. 0000 2. 0000 
1. 9734 2. 0008 85545 1, 9422 2. 0008 1, 84705 1. 84055 2. 0008 2. 0008 
4 1. 9753 2.0011 1, 85680 1, 0486 2.0011 1. 85240 1. 85240 2.0000 2. 0000 
1.9745 2.0019 1, 85655 1.9478 2.0019 1, 85265 1, 85215 2. 0008 2. 0008 
2 1, 9829 2.0000 1. 91880 1. 9625 2. 0000 1, 90840 1. 90840 2.0000 2. 0000 
2-8 N 1, 9822 2.0007 1. 91855 1. 9618 2.0007 1, W865 1.90815 2.0007 2. 0007 
3 1, 9R29 2.0000 1, 91880 1, 9650 2. 0000 1, 91150 1.91150 2.0000 2. 0000 
1, 9822 2.0007 1, 91855 1, 9649 2. 0007 1.91175 1.92125 2.0007 2. 0007 
2 1, 9871 2.0000 1. 94590 1. 9753 2. 0000 1. 93920 1. 93920 2. 0000 2.0000 
2-12 N 1. 9845 2. 0006 1. 94565 1. 9747 2.0006 1, 93945 1, 93895 2. 0006 2. 0006 
* 3 1, 9871 2. 10 1. 94500 1, 9773 2.0000 1. 94120 1, 04120 2.0000 2.0000 
1. 9865 2.0006 1. 94565 1. 9767 2.0006 1.94145 1. 95005 2. 0006 2.0008 
2 1. 9895 2.0000 1. 95940 1, 9804 2. 0000 1. 95330 1. 95330 2. 0000 2.0000 
9-16 NEF 1. 9889 2.0008 1.95015 1. 0798 2. 0006 1, 95355 1, 95308 2. 0006 2. 0006 
wise: 3 1. 9895 2. 0000 1, 95940 1. 9822 2. (0000 1. 95510 1. 95510 2. 0000 2.0000 
1, 9889 2.0006 1. 05915 1, 9816 2. 9006 1. 95535 1, 95485 2. 0006 2.0006 
{ 2 2.0520 2.0625 2.02190 2. 0420 2.0825 2.018 2. 01580 2.0625 2. 0625 
aWe-l6 N 2.0514 2. 0631 2.02165 2.0423 2. 0631 2.01605 2.01555 2. 0631 2.0¢31 
| 3 2.0520 2.0625 2.02190 2.0417 2. 0625 2.01760 2.01760 2. 0625 2. 0625 
2.0514 2. O51 2. 02165 2.0441 2. 0631 2. 01785 2.01735 2. 0631 2. 0631 
2 2. 1079 2. 1250 2. 04380 2.0872 2.1250 2.03310 2.03310 2. 1250 2. 1280 
2u-R N 2. 1N72 2. 1257 2. 04355 2. 0885 2.1257 2. 08855 2. 08285 2. 1257 2.1257 
S 3 2.1079 2. 1250 2.04380 2. 0004 2. 1250 2. 08630 2. 08880 2. 1250 2.7250 
| 2. 1072 2. 1247 2.04355 2. 0807 2.1257 2.03655 2. 08605 2.1257 2.1257 
| 2 2.1321 2.1250 2. 07090 2, 192 2. 1240 2. O10 2. 06410 2.125 2.1250 
244-12 N } 2.1114 2. 125 2.07005 2. 0906 2. 1256 2. 035 2. 06385 pie bs ty 2.1255 
‘ | 3 2.1121 2. 120 2.07000 2. 1022 2. 12%) 2. 06610 2. 08810 2.1250 2.72250 
| 2.9415 2. 1256 2.07085 2.1016 2. 1256 2. 06635 2. 06885 2.1286 A Ps 
| 2 2.1148 2.12450 2. 08440 2. 1048 2. 1250 2. OTR20 2. 07820 2.128 2.120 
W615 | N ' 2.1459 2. 1256 2.0845 2. 1047 2.1256 2.07845 2.07705 2 1s8 | 21M 
aa : 3 214 2. 1250 2. 0M440 2.1072 2.10) 2. 08010 2.08010 2.1280 | 2.125) 
! | 2 iad 2.125 2.08415 2.1006 2.1256 2.08005 2.07088 H 2.1288 212 
| 2 | 2.1770 2. 187h 2.146500 2.1078 2.187% 2. Hove 2. Hare KE Qsts 
eet) ‘ 2 170A 2. 18ME 2. M4865 2.1072 NNT 2. 1400s 2.14048 2 2 INST 
SSE? ; a aes QATTb 2 1NTS 2.14600 2. 1807 NTA 2. 1420 Qe Dy DOISPS 
| 2 itd 2. SH) 2. ANS 2.00 a. ISN] 2. 14285 Pe PST) = pa BY | 
1 ; | 2. 10000 2.177% 2.08160 2. 08t6o | 2, Q 
| 1, MNTh 277 2UNTSS PONTRA | » o 
! 210870 worn 2 NOR 2 OitoD | y 2 
; ae i 2o1nnts 2 1MN4 2 nays | 2 v. 
‘ Be 2 yoO470 | PE DUT) : DUNO | s Bi 
| v londs ZW, 4 | 2 nNTN | YW nate: > 
| ! 2 ona | 2.1086 | : 2 tos Volpe to 
BOGS 2 1NTN } Yo ogen | pan 
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W trancated setting plugs Basic-crest setting plugs 
Nominal Plug for ‘‘Go”’ Plug for “‘Not go’’ Major diameter 
treads per | “ignation’ | Cl Pre er pa oe Oa oe 
sper | ignation lass 
inch Major diameter Major diameter Pitch diameter Gol Not go? 
Pitch’dl-, |) a le 
ameter 
Truncated Full Plus tol. Minus tol. | Wand X Wand X 
gage gage tolerances | tolerances 
{ 1 2 3 6 7 8 9 10 11 12 
in, in. in. in, in in, in in 
2 2. 2329 2. 2500 2. 16880 2. 2500 2. 15780 2. 15780 2. 2500 2. 2500 
2K-8 N 2. 2322 2. 2507 2. 16855 2. 2507 2. 15805 2.15755 2. 2507 2. 2507 
3 2. 2329 2. 2500 2. 16880 2. 2500 2. 16110 2.16110 2. 2500 2. 2500 
2, 2322 2. 2507 2. 16855 2. 2507 2. 16135 2. 16085 2. 2507 2. 2507 
2 2. 2371 2. 2500 2. 19590 2. 2500 2. 18900 2. 18900 2. 2500 2. 2500 
2-12 N 2. 2365 2. 2506 2. 19565 2. 2506 2. 18925 2. 18875 2. 2506 2. 2506 
3 2. 2371 2. 2500 2. 19590 2. 2500 2.19110 2.19110 2. 2500 2. 2500 
2. 2365 2. 2506 2. 19565 2. 2506 2. 19135 2. 19085 2. 2506 2. 2506 
2 2. 2395 2. 2500 2. 20940 2. 2500 2. 20320 2. 20320 2. 2500 2. 2500 
214-16 N 2. 2389 2. 2506 2. 20915 2. 2506 2. 20345 2, 20295 2. 2506 2. 2506 
3 2, 2395 2. 2500 2. 20940 2. 2500 2. 20500 2. 20500 2. 2500 2. 2500 
2, 2389 2. 2506 2. 20915 2. 2506 2. 20525 2. 20475 2. 2506 2. 2506 
2 2. 3020 2.3125 2.27190 2.3125 2. 26560 2. 26560 2.3125 2.3125 
2546-16 N 2.3014 2.3131 2. 27165 2.3131 2. 26585 2. 26535 2.3131 2.3131 
3 2. 3020 2.3125 3. 27190 2.3125 2. 26750 2. 26750 2.3125 2.3125 
2.3014 2.3131 2. 27165 2.3131 2. 26775 2. 26725 2.3131 2.3131 
2 2. 3621 2.3750 2. 32090 2.3750 2. 31390 2.31390 2.3750 2.37, 
236-12 N 2.3615 2. 3756 2.32065 2.3756 2.31415 2.31365 2. 3756 2. 3756 
3 2. 3621 2. 3750 2. 32090 2. 3750 2. 31600 2. 31600 2.3750 2.3750 
2. 3615 2. 3756 2. 32065 2. 37: 2. 31625 2.31575 2. 3756 2. 3756 
2 2. 3645 2.3750 2. 33440 2. 3750 2. 32810 2. 32810 2. 3750 2.3750 
236-16 N 2. 3639 2.3756 2. 33415 2. 3756 2. 32835 2. 32785 2. 3756 2. 3756 
i 3 2. 3645 2.3750 2. 2. 3750 2. 33000 2. 33000 2. 3750 2.3750 
2, 3639 2. 3756 2. 33415 2.37 2. 33025 2. 32975 2.3756 2. 3756 
2 2, 427 2. 4375 2. 39690 2. 4374 2. 39050 2. 39050 2.4375 2. 4374 
2Me-16 N 2. 4264 2. 4381 2. 39665 2. 4380 2. 39075 2, 39025 2. 4381 2. 4380 
3 2. 4270 2. 4375 2. 39690 2. 437. 2. 39210 2. 39240 2. 4375 2.4375 
2. 4264 2. 4381 2. 39665 2. 4381 2. 39265 2. 39215 2. 4381 2.4381 
1 2. 4655 2. 4936 2.33120 2. 4936 2. 31080 2. 31080 2. 4936 2. 4936 
2. 4646 2. 4945 2. 33095 2.4945 2.31105 2. 31055 2. 4945 2.4945 
2 2.4719 2.8 2. 3371 2. 5000 2. 32360 2. 32360 2. 5000 2. 5000 
5-4 NC 2.4710 2. 5009 2.33735 2. 5009 2. 32385, 2. 32335 2. 5009 2. 5009 
3 2. 4719 2. 5000 2. 33760 2. 5000 2.327 2. 32790 2. 5000 2. 5000 
2.4710 2. 5009 2. 33735 2. 5009 2. 32K15 2. 32765 2. £009 2. 309 
4 2. 4732 2. 5013 2 2. 5013 2. 33410 2. 33410 2. 8000 2. 5000 
2. 4723 2. 5022 2. 33865 2. 5022 2. 33435 2. 33385 2. 5009 2. 5009 
2 2. 4829 2. 5000 2. 41880 2. 5000 2. 40710 2. 40710 2. 5000 2. 5000 
234-8 N 2, 4822 2. 5007 2.41855 2. 5007 2. 40735 2. 40685 2. 5007 2. 5007 
3 2. 4829 2. 5000 2. 41880 2. 5000 2. 41060 2. 41060 2. 5000 2. 5000 
2. 4822 2. 5007 2. 41855 2. 5007 2. 41085 2. 41035 2. 8007 2. 8007 
2 2. 4871 2. 5000 2. 44590 2. 5000 2. 43880 2. 43880 2. 5000 2. 5000 
234-12 N 2. 4865 2. 5006 2. 44565 2. 5006 2. 43905 2. 43855 2. 505 2. 5008 
3 2. 4871 2. 5000 2. 44590 2. 5000 2. 44100 2. 44100 2. 5000 2. 5000 
2. 4865 2. 5006 2. 44565 2. 5006 2. 44125 2. 44075 2. 5006 2. 5006 
2 2. 4895 2. 5000 2. 45940 2. 4999 2. 45300 2. 45300 2. 5000 2. 4990 
21-16 N 2. 488 2. 5006 2.45915 2. 5005 2. $5325 2. 45275 2. 5006 2. 5005 
* 3 2. 4895 2. 5000 2. 45910 2. 5000 2. A540 2. 45490 2. 5000 2. 5000 
2. 4889 2. 5006 2.45915 2. 5006 2. 48515 2. 45465 2. 5006 2. 5006 
2 2.6121 2. 6250 2. 57090 2. 6250 2. 56380 2. 5ABSO 2. 6250 2. 6250 
254-12 | N 2.6415 2. R2AG 2. 57065 2.6256 2. 6405 2. SO355 2. 62565 2. F256 
: 3 2. 6121 2. 6250 2. 57000 2. 6250 2. 56590 2. 56590 2. 6250 2. 6250 
: 2.6115 2.6256 2. 57065 2. 6256 2. 56615 2. 56565 2. 6256, 2. 6256 
| 2 2.6145 2. 6250 2. 5N440 2. 6050 2. F248 2. 57790 2. 57790 2. 6250 2. 6248 
254-16 N 2. 6139 2. 6256 2. BS415 2. 644 2. 6254 2. STR 2. 57785 2. 8256 2. 6254 
e | 3 2.6145 2. 6250 2. 58440 2. 6070 2. 6250 2. 5TB90 2. 57900) 2. 6250 2. 6250 
j 2. 4139 2.6256 2. BS415 2.6064 2. 6256 2. SSOLS 2. 57965 2. 6256 2. 6256 
i" ' 1 2 2. 7436 2.58120 2.6690 | 2. 7436 25 2. 56080 27 2. 7436 
! : 2 2.TANS 2§ : 2. 2. 2. 46055 | 2 2. 7445 
| : 2 2. 2. 7500 28 2. 2! y i or 2, 7500 
\ 2) 2.7800 | 2. AST3! ' 2. 2.5 27 2.7500 
wad NC HY 2; 2. TAO | ae I mu 2 2.7! 2.7500 
: 2. 7609 2 f 2. 4 2 : a 2.7! 2. 7500 
i 4 DTU 2. | | 27513 | 2! 2.58410 j 27! 2.7K") 
: Di A H | 2 2 2.58385, | 2.78 2. 7509 
| 2 2. TIAN) 2. 68880 2 2. OF640 | 2. 7500 2.750 
roe 7 for {26885 | 27 2. 548K | 5 | 2.7507 2757 
= ; 8 ! 2. GHSS0 | 2 2. 66010 i 2.73) 2.7500 
| 2. 6EN55 | Pari 2. 66045 im) 2.7507 2.707 


Mer thet. atendot table, 
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sizeand | Series des- 
ree per! ignation 


234-16 


234-12 


274-16 


3-8 


3-12 


3Y-12 


336-16 


3-4 


344-8 


bha-12 
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NC 


N 


N 


sait-enilaft table. 


3est Available Copy 
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W truncated setting plugs Bastic-crest setting plugs 
Plug for “Go” Plug for ‘‘Not go” Major diameter 
Major diameter Major diameter Pitch diameter Not go! 
Pitch di- foots 
ameter 
Truncated Plustol. | Minustol. | Wand X W and X 
gage gage tolerances 
6 7 8 9 10 12 
in. in, in, in, in. in. 
2.7500 2. 69590 2. 7248 2. 68870 2. 68870 2. 7500 2. 7500 
2. 7506 2. 69565 2.7242 2. 68395 2. 68845 2. 750€ 2. 7506 
2.7500 2. 69590 2.7270 68090 2. 69090 2. 7500 2. 7500 
2. 7506 2. 60565 2. 7264 2. 69115 2. 69065 2. 7506 2. 7506 
2. 7500 2. 70940 2. 7299 2. 70280 2. 70280 2.7500 2. 7497 
2. 7506 2. 70915 2. 7293 2. 79305 2. 70255 2.7506 2. 7503, 
2. 7500 2. 70940 2. 7319 2. 70480 2. 70480 2. 7300 2. 7500 
2. 7506 2. 70915 2.7313 2. 70505 2, 70455 2. TO06 2. 7506 
2.8750 2. 82090 2.9497 2.81360 2. 81360 2, 87: 2.8750 
2. 8756 2. 82065 2.8491 2. 81385 2. 81335 ¥ 2, 8756 
2.8750 2. 82090 2.8519 2. 81580 2.81580 2.8750 
2. 8756 2. 82065 2.8513 2. 81605 2.81555 2. 8756 
2. 8750 2. 83440 2. 8549 2. 82780 2. 82780 2. 8747 
2. 8756 2. 83415 2. 8543 2. $2805 2, 82755 2. 8753 
2. 8750 2. 83440 2. 8569 2. 82980 2, 82980 2. 8750 
2. 8756 2. 83415 2. 8563 2. 83005 2. 82955 2. 8756 
2, 9936 2, 83120 2.9190 2. 81080 2, 81080 2. 9936 
2.9945 2. 83095 2.9181 81105 2.81055 2.9945 
2. 0000 2. 837 2.9319 . 2. 82360 2. 82360 3.0000 
3.0009 2. 83735 2.9310 . 2. 82385 2.82535 3.0009 
3. 0000 2. 83760 2. 9362 2. 82790 2. 82790 3. 0000 
3. 0009 2. 83735 2. 9353 3. 0009 2, 82815 2. 82765 3. 0009 
3, 0013 2. 83890 2, 9424 3.0013 2. 83410 2. 82410 3. 0000 
3. 0022 2. 83865 2.9415 3.0022 2. 83435 2. 83325 3. 0009 
3. 0000 2. 91880 2.9599 2. 9996 2. 90580 2. 90380 2, 9996 
3. 0007 2. 91855 2.9592 3. 0003, 2. 90605 2.90555 3. 0003 
3. 0000 2.91880 2. 9637 3.0000 2. 99960 2. 90960 3, 0000 
3. 0007 2. 91855 2. 9630 3. 0007 2. 90985 2. 90935 3.0007 
3.0000 2. 94590 2.9746 3. 0000 2. 938.50 2. 93850 3. 0080 
3. 0006 2, 94565 2.97 3.0006 2. 95875 2, 93825 3. 0006 
3.0000 2. 94590 2.9769 2. 6000 2. 94080 2. 04080 3.0000 
3.0006 2, 94565 2. 9763 3. 0006 2.94105 2. 94055 3. 0006 
3.0000 2, 95940 2, 9798 2. 9996 2. 95270 2.95270 2. 9906 
3. 0006 2, 95915 2.9792 3.0002 2. 95295 2.95245 3. 0002 
3. 0000 2. 95940 2. 9818 3. 0000 2. 95470 2. 95470 3.0000 
3. 0006 2, 95915 2, 9812 3. 0006 2, 95495 2. 95445 3. 0006 
3. 3. 1250 3. 07000 3. 0996 3. 3. 06350 3. 06350 3.1250 
3. 3. 1256 3, 07065 3.0990 3. 3. 06375 2.06325 3. 1256 
3. 3. 1250 3, 07090 3. 1018 3. 3. 06570 3.06570 3. 1250 
3. 3. 1256 3. 07065 3.1012 3. 3. 06595 3.06565 3. 1256 
3. 3. 1250 3.08440 3.1047 3: 07760 3.077 3.1245 
3. 3. 1256 3. 08415 3. 1041 3. 3. 07785 2.07735 3. 1251 
3. 3. 1250 3.08440 3. 1068 3. 3. 07970 3.07970 3. 1250 
3. 3. 1256 3.08415 3. 1062 3. 3. 07995 3.07945 3. 1256 
3. 3. 2436 3. 08120 3. 1690 3. 3. 06080 3. 06080 ce 3. 2436 
3. 3. 2445 3. 08095 3. 1681 3. 3.06105 3.06055 f 3. 2445 
3. 3. 2500 3. 08760 3.1819 3. 3. 07380 3. 07360 5 3. 2500 
3. 3. 2509 3. 08735 3.1810 3. 3. 07385 3.07335 s 3. 2509 
3. 3. 2500 3. 08760 3, 1862 3. 3. 07790 3. 07790 . 2 3. 2500 
3. 3. 2509 3. 08735 3. 1853 3. 3.07815 3. 07765 3 3. 2500 
3.4 3. 2513 3. 08890 3. 1924 3. 25 3. 08410 3. 08410 3. 3. 2500 
3. 3. 2522 3. 08865 3.1915 3. 3. 08435 3. O8385 3. 2. 2509 
3. 3. 2500 3. 16880 3. 2087 3. 15560 3. 15560 3. 2! 3, 2494 
3. 3. 2507 3. 16855 3. 2090 3. 15585 3. 15535 3. 2! 3. 2501 
3. 3. 2500 3. 16880 3, 2136 3. . 15950 3. 15950 3. 2! 3. 2500 
3. % 3. 2507 3. 16855 3.2129 3. 15975 3. 15925 3. 3. 2507 
3.2 3, 2500 3. 19590 3. 2245 3. 18840 3. 18840 3. 2! 3. 2500 
3. 3. 2506 3. 19565 3. 2239 3. 25 18865 3. 18815 3. 2! 3. 2506 
3. 3. 2500 3. 19590 3. 2268 3. 19970 3. 19070 3.2! 3. 2500 
3.9 3. 2506 3, 19565 3. 2262 3. 19095 3. 19045 3. 3. 2506 
3. 2500 3. 20940 3. 2206 3. 2n250 3. 20250 3. 2F 3, 2494 
2. 2506 3. 2OUTS 3. 2200 3.25 W275 4, 20225 3.2: 3. 2500 
3. 264K) 3. 20040 3.2317 3.4 20460) 3. 460 3.2! 3. 2500 
3. 2506 3. 20915 3.2311 3. 25 20445 3. 20495 4,25 3. 2506 
3. 3. 42000 4. 3494 3.3 3.31330 3. 31330 3.3 3, 3750 
3. 32065 3.948 a4 3.3US55 3.31305 5.4 3, 3756 
3. $2000 3.3817 3. 3.31560 3.31560 Aes 3.3750 
3. 3786 3. 32065 3.3511 A 3. 31585 3.31545 3.: 3. 3756 
175 


‘Tasz 1.17.—Setting plug gages, American National screw threads—Continued 


ie rn 
, W truncated setting plogs 


2 
33$-16 N 
1 
2 
34-4 NC 3 
4 
2 
334-8 N 3 
2 
334-12 N 3 
2 
33-16 N 3 
2 
35§-12 N 3 
2 
356-16 N 3 
1 
2 
34-4 NC 
3 
4 
2 
334-8 N | 
3 
2 
334-12 N | 
3 
2 
334-16 N | 
3 
9 
374-12 N { 
| 3 
: 2 
aoe an Nv i 
| R} 
i 
| : I 
47-1 Ne ap 


eettovtesottend ot table, 


oe ed od od od od od od ool el ee al ead a 
ae2 i 


eee gee Eee 


Plug for “Go” 


3. 5000 


3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
a: 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
35 
3. 
3. 
An 
3. 
3. 
3. 
3. 
3. 
3. 
3.5 
3. 
3. 
3.8 


$555 S888 S888 828 


2338 
SEE 


& Beek & 


O36 
YO45 
0000 
0009 
QO00 
Ong 
0018 
bO22 


pease ey 


in in, 
3.33440 3.3546 
3.33415 3.3540 
3.33440 3. 3567 
3.33415 3. 3561 
3.33120 3. 4190 
3.33005 3. 4181 
3. 33760 3.4319 
3. 33735 | 3. 4310 
3. 33760 3. 4362 
3.33735 3. 4353 
3. 33890 3. 4424 
3. 33865 3. 4415 
3. 41880 3. 4506 
3. 41855 3. 4589 
3. 41880 3. 4636 
3. 41855 3. 4629 
3. 44590 3. 4744 
3. 44565 3. 4738 
3. 44590 3. 4767 
3. 44565 3. 4761 
3. 45040 3. 4795 
3. 45015 3. 4789 
3. 45940 3. 4816 
3. 45915 3. 4810 
3. 57 3. 5993 
3. 57065 3. 5987 
3. 57090 3. 6016 
3. 571 3.6010 
3. 58440 3. 6044 
3. SB4L5 3. 6038 
3. 58440 3. 6066 
3. 58415 3. 6060 
3. 58120 3. 6690 
3. 58095 3. 6681 
3. 587 3. 6819 
3. 58735 3. 6810 
3. 58760 3. 6862 
3. 58735 3. 6253 
3. 58890 3. 6924 
3. 58865 3. 6915 
3. 66880 3. 7095 
3. 66855 3. 7088 
3. 66880 3.7135 
3. 66855 3.7128 
3. 69590 3.7242 
3. 69565 3. 7236 
3. 69590 3. 7266 
3. 69565 3. 7260 
3. 70940 3, 72 

3. 70915 3. F2RR 
3. 70940 3. 7315 
3. 70915 3.09 

3. 82090 3. 8492 | 
3. 825 3. S486, 
3. S206 3. 8515 
3.8: 3. 8509 
3.5 3. 8543 
3.8 3. S537 
3.8 3.865 
3. & 3. SSAY 
qd. 8e 3, 0190 
3.8 4. Q181 
3M 3.9319 
3. 2, 9310 
a: 3, 9362 
3. 3. SSS 
3. 3. OAD 
3. SAS65 3.9415! 


Basic-crest setting plugs 

Plug for “Not go”’ Major diameter 

Pitch diameter Got Not go? 
Minus ‘ol. Wand X Wand X 
gage tolerances | tolerances 
10 ll 12 
in, in. in. in. in, 

3.3744 3. 32750 3. 32750 3. 3780 3.3744 
3. 3750 3.32775 3. 32725 3.3756 3.3750 
3.3750 3. 32960 3.32960 3.3750 3.3750 
3.3756 3.32985 3. 32935, 3. 3756 3. 3756 
3. 4936 3.31080 3. 31080 3. 4986 3. 4936 
3.4945 3.31105 3. 31055 3. 4945 3. 4945 
3. 5000 3.32360 3.32360 3. 5000 3. 5000 
3. 5009 3.32385 3. 32335 3. 5009 3. 5009 
3. 5000 3.32790 3. 32790 3. 5000 3. 5000 
3. 5009 3.32815 3.32765 3. 5009 3. 5009 
3. 5013 3.33410 3. 33410 3. 5000 3. 5000 
3. 5022 3. 3. 33385 3. 5009 2. 5009 
3. 4992 3. 40550 3. 40550 3. 5000 3. 4992 
3. 4999 3. 40575 3. 40525 3. 5007 3. 4999 
3. 5000 3. 40950 3. 40950 3. 5000 3. 5000 
3. 5007 3. 40975 3. 40925 3. 5007 3. 5007 
3. 5000 3. 43830 3. 43830 3. 5000 3. 5000 
3. 5006 3. 43855 3. 43805 3. 5006 3. 5006 
3. 5000 3. 44060 3. 44060 3. 5000 3. 5000 
3. 5006 3. 44085 3. 44035 3. 5006 3. 5006 
3. 4993 3. 45240 3. 45240 3. 5000 3. 4993 
3. 4999 3. 45265 3. 45215 3. 5006, 3. 4999 
3. 5000 3. 45450 3. 45450 3. 5000 3. 5000 
3. 5006 3. 45475 3. 45425 3. 5006 3. 5006 
3. 6250 3. 56320 3. 56320 3. 6250 3, 6250 
3. 6256 3. 56345 3. 56295 3. 6256 3. 6256 
3. 6250 3. 56550 3. 56550 3. 6250 3. 6250 
3. 6256 3. 5657 3. 56525 3. 6256 3. 6256 
3. 6242 3. 57730 3. 57730 3. 6250 3. 6242 
3. 6248 3. 57755 3. 57705 3. 6256 3. 6248 
3. 6250 3. 57950 3. $7950 3. 6250 3. 6250 
3. 6256 3. 5797. 3. 57925 3. 6256 3. 6256 
3. 7436 3. 56080 3, 56080 3. 7436 3, 7436 
3. 7445 3. 56105 3. 56055, 3. 7445 3. 7445 
3. 7500 3. 57360 3. 57360 3.7. 3. 7500 
3. 7509 3. 57385 3, 57335 3. 7500 3, 7509 
3. 7500 3. 57790 3. 57790 3.75 3. 7500 
3, 7509 3. STNIS 3. 57765 3.7509 3. 7509 
3. 7513, 3. 58410 3. 58410 3. 7500 3. 7500 
3. 7522 3, 58435 3. 58385 3, 7509 3. 7509 
3. 7492 3. 65540 3. 65540 3, 7500 3. 7492 
3. 7499 3. 65565 3. 65515 3. 707 3. 7499 
3. 7500 3. 65940 3. 65940 3. 7500 3.7500 
3. 7507 | 3. 65965 3. 65915 3, 7507 3.7507 
3. 7500 3. BRR 10 3. 68810 3.7500 3. 

3. 7506 3. BRRI5 3. 68785 3. 7506 3. 

3. 7500 3. 69050 3. 69050 3.75 3 

3. 7506 3. 69075 3. 69025 3. 7506 3. 

3. 7492 3. 70230 | 3. 7 3. 7500 3. 

3. 7498 3. 70255 | 3. 71 3. 7406 3. 

3. 7500 3. 70440 3. 7 HM a. 

3. T7506 3. TO465 3.7 3. 7506 3. 

3. 8750 3. RIZIO 3.5 3.4 3. 

3. 8756 3, 81335 | d 3 3.8 
3.8750 | 3, SLO J! 3.87 3. 
3.8756 | 3, 81565 3. 3. 3. 

{ . 

- 8, 8T4L 3.8: 3. § 3.875 3. 8741 
3.8747 3 3 BRT 3.8747 
3. 8750 3.5 3, 82940 3. 8750 3, 8750 
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APPENDIX 2. AMERICAN NATIONAL 
SCREW THREADS OF SPECIAL DIAM- 
ETERS, PITCHES, AND LENGTHS OF 
ENGAGEMENT 


The American National standards for screw threads of 
special diameters, pitches, and lengths of engagement are 
republished here as useful information. They are largely 
superseded by the Unified and American standards which 
are specified in section IV. If American National threads 
ore specified, they shall conform to the requirements 

erein, 

The tolerances specified in appendix 1 of this handbook 
apply in general to bolts, nuts, and tapped holes of stand- 
ard pitches and diameters. They are based on the pitch 
of the thread and a length of engagement equal to the 
basic major diameter, but are used for lengths of engage- 
ment up to 1% diameters. 

In addition to the foregoing threaded components, there 
are large quantities of threaded parts produced, such as 
hub and radiator caps in the automotive industry, threaded 
collars on machine tools, etc., where the diameters are 
larger, the pitches finer, and the lengths of engagement 
shorter than for bolt and nut practice. The following 
specifications have been adopted for such threaded parts, 
and the tolerances are based on the diameter, pitch, and 
length of engagement of the components. 


1. FORM OF THREAD 


The American National form of thread profile as speci- 
fied in appendix 1 shall be used. 


2. STANDARD PITCHES 


In appendix 1 there are given the limits of size for 
standard thread series. The use of these series, wherever 
possible, is recommended for all applications. 

Whenever sizes and pitches in the American National 
coarse, fine, or extra-fine, or the 8-, 12-, or 16-thread 
series are not suitable, it is recommended that one of the 
following pitches be selected: 4, 6, 8, 10, 12, 14, 16, 18, 
20, 24, 28, 32, 36, 40, 48, 56, or 64 threads per inch. 

Basic thread data for these pitches are given in table 
2.1, and also in table 1.1. 


3. CLASSIFICATION AND TOLERANCES 


There are established herein for general use four classes 
of screw-thread tolerances and allowances, which are 
named and numbered to correspond to the regular classi- 
fication given in appendix 1. These four classes, together 
with the accompanying specifications, are intended to as- 
sure a uniform practice for screw threads not included in 
the American National coarse, fine, or extra-fine thread 
series, nor in the 8-, 12-, or 16-thread series. 

It is not the intention of the Committee arbitrarily to 
place a general class or grade of work in a specific class 
of thread, Vach manufacturer and user of screw threads 
is free to select the class best adapted to his particular 
needs, 


(a) GENERAL SPECIFICATIONS 


The following general specifications apply to all classes 
of thread specified for screw threads of special diameters, 
pitehes, and lengths of engagement. 

1, Untrorm Minimum INTERNAL THREAD.—The pitch 
diameter of the minimum internal thread corresponds to 
the basic size?! 

2. To LERances.--(a) The tolerances specified repre- 
gent the extreme variations allowed on the product. 

(b) The tolerance on the internal thread is plus and is 
applied from the basie size to above busic size, 


(c) ‘The tolerance on the external thread is minus and 

Speer d cases will arise, however, when a class 1 thread is required on 
Ber hed droyn tubing with thin walls, aud in such cases, the allowance 
Soubide dnade on the internal thread, 


is applied from the maximum size to below the maximum 
size. 

(d) The pitch diameter tolerances for an external and 
an internal thread of a given class are the same, 

(e) The pitch diameter tolerances are obtained by 
adding three values, or increments; one dependent upon 


the basic major diameter, another upon the length of 
engagement, and the third upon the pitch of the thread. 
These increments are based on formulas given in table 2.2, 
However, where tolerance values so obtained exceed 
those given in appendix 1 for corresponding pitches of 
the American National coarse or fine thread series, and 
for any diameiers equal to or less than these standard 
sizes and lengths of engagement equal to or less than one 
diameter, the tolerances given in appendix 1 are used. 
(See rules for using tolerance tables on p. 180.) 

(f) Pitch diameter limits: of size are interpreted in 
accordance with appendix 1, par. 5 (c), p. 128. 

(g) The tolerances on the major diameters of the ex- 
ternal threads and minor diameters of the internal threads 
are based on the pitch of the thread, as these control the 
depth of engagement; they are, therefore, based on the 
pitch alone. 

(hk) The minimum minor diameter of an external thread 
of a given pitch is such as to result in a basic flat (4X p) 
at the root when the pitch diameter of the external thread 
is at its minimum value. When the maximum external 
thread is basic, the minimum minor diameter of the ex- 
ternal thread will be below the basic minor diameter by 
the amount of the specified pitch diameter tolerance. 

(7) The maximum minor diameter of an external thread 
of a given pitch may be such as results from the use of a 
worn or rounded threading tool, when the pitch diameter 
is at its maximum value. In no case, however, should the 
form of the external thread, as results from tool wear, be 
such as to cause the external thread to be rejected on the 
maximum minor diameter by a “go” thread ring gage, 
the minor diameter of which is equal to the minimum minor 
diameter of the internal thread, 

(j) The maximum major diameter of the internal 
thread of a given pitch is such as to result in a flat equal 
to one-third of the basic flat (44%p) when the pitch di- 
ameter of the internal thread is at its maximum value. 
When the minimum internal thread is basic, its maximum 
major diameter will be above the basic major diameter by 
the amount of the specified pitch diameter tolerance plus 
two-ninths of the basic thread depth. 

(k) The nominal minimum major diameter of an internal 
thread is the basic major diameter. In no case, how- 
ever, should the minimum major diameter of the internal 
thread, as results from a worn Ap or cutting tool, be such 
as to cause the internal thread to be rejected on the 
minimum major diameter by a ‘‘go’’ plug gage made to 
the maximum major diameter of the external thread. 

(2) The tolerance on the minor diameter of an internal 
thread of a given pitch is one-sixth of the basic thread 
height regardless of the class of thread.?? 


(b) CLASSIFICATION OF THREADS 


1. Crass 1.—This class is intended to cover the manu- 
facture of threaded parts where quick and easy assembly 
is necessary and where an allowance is required. 

This class is made with an allowance on the external 
thread, so as to permit ready assembly, even when the 
threads are slightly brnised or dirty, in conformity with 
the practice in appendix 1.73 


22. Special threads having a length of engagement considerably less than 
one diameter will not develop the full strength of the external thread. The 
minimum minor diameter of the internal thread of the American National 
form of thread fs such as to provide a minftnum clearance on diameter ot the 
minor diameter equal to two-ninths of the basic thread depth. If this clear- 
ance is reduced by providing no greater percentage of thread depth in the 
internal thread, the strength of such a fastening is Inereased. In such cases 
when the external thread fs subject to considerable tenslon, lt is permissible 
to make the minor diameter of the fnternal thread Jess than the minimum 
specified in order to give the necessnry depth of engagement. 

On the other hand, when the length of engagement ts exceptionaily long 
the minor diameter of the internal thread may be greater than the maximum 
specified without linpairlng the strength of the fastening. 

23 See footnote 2b. 


as 


"Tables 2.3 and 2.4 give the limits of size and tolerances 

-for major, pitch, and minor diameters of threads of special 
diameters, pitches, and lengths of eneegeent 

e 


2. Cuass 2.—This class is inten to apply to the 
‘major portion of threaded work in interchangeable manu- 
facture, where no allowance is required. It is the same 
in every particular as class 1 except that it has no allow- 
ance and the tolerances are smaller. 

Tables 2.3 and 2.5 give the limits of size and tolerances 
for major, pitch, and minor diameters of threads of special 
diameters, pitches, and lengths of engagement. 

3. Cuass 3.—This class is intended to apply to the higher 
grade of interchangeable screw thread work. It is the 
same as class 2 in every particular except that the toler- 
ances are smaller. 

Tables 2.3 and 2.6 give the limits of size and tolerances 
for major, pitch, and minor diameters of threads of special 
diameters, pitches, and lengths of engagement. 

4, Cuass 4.—This class is intended for threaded work 
requiring a fine, snug fit, and where a screwdriver or 
wrench may be necessary for assembly. 

In the manufacture of screw-thread products belonging 
to this class it may be necessary to use precision tools, 
gages made to special tolerances for this class (see table 

1.6, p. 117), and other refinements. This quality of 
work should, therefore, be used only in cases where re- 

uirements of the mechanism being produced are exacting. 

n order to secure the fit desired, it may be necessary in 
some cases to select the parts when the product is being 
assembled. 

The maximum pitch diameters of the external threads 
are slightly larger than the minimum pitch diameters of 
the internal threads determined from table 2.3. 

Tables 2.3 and 2.7 give the limits of size and tolerances 
for major, pitch, and minor diameters of threads of special 
diameters, pitches, and lengths of engagement. 


4. TABLES OF DIMENSIONS 


In order to simplify the specification of dimensions of 
special fastening screw threads, tables 2.3, 2.4, 2.5, 2.6, 
and 2.7 are arranged herein, and are intended to cover all 
practical combinations of diameter, pitch, length of 
engagement, and class of thread. The use of these tables 
instead of the application of formulas te determine limits 
of size of a special thread facilitates placing dimensions 
on drawings. Also, in cases of special threads of the same 
diameter, pitch, and class of thread, but slightly different 
lengths of engagement, the threads may be gaged by a 
single set of gages, as identical pitch diameter tolerances 
will be applied. 

1. ARRANGEMENT OF TaRLES.—The arrangement of 
dimensions and tolerances given in these tables has the 
following features: 

All thread dimensions of threads of special diameters, 
pitches, and lengths of engagement, except pitch diam- 
eter tolerances are derived from table 2.3. 

Pitch diameter tolerances are taken from tables 2.4, 
2.5, 2.6, or 2.7, depending upon the class required. These 
pitch diamter tolerances were obtained by edding incre- 
ments, in accorcance with table 2.2, corresponding to the 
major diameters at the top, the threads per inch at the side 
of the table, and megn lengths of engagement of 4, 1, and 
244 inches for pitches from 64 to 12 threads per inch, in- 
elusive, and 4, 2, and 4% inches for pitches from 10 to 4 
threads per inch, inclusive. Thus, the increments of the 
pitch diameter tolerances based on length of engagement 
and on diemeter vary by definite steps instead of contin- 
uously, However, in order that the tolerances given in 
these tables might be wholly consistent with these given in 
appendix 1, certain values as listed are greater or less 
than those vielded by the above method. This medifica- 
tion was mnade by inserting in the tables, in the positions 
corresponding lo standard sizes, pitches, and lengths of 


engagement of the American Nationgl coarse- and fine- 
thread series, the piteh diameter tolerances listed in’ ap- 
pendix}. Then, wherever necessary, all values above and 
to the left of these inserted values were reduced so that 
fone of them should exeeed these standard values, and 


foe Vetoes und ta the right were increased so that none 


_ity in the progression of t 


should be less than the standard values. This has the 
important advantage that in a series of sizes, frequently. 
occurring in practice, consisting partly of standard sizes © 
and partly of special sizes, there will be no undue irregular- 

he pitch diameter tolerance, with 
consequent difficulties in securing gages, etc. 

The maximum pitch diameter tolerances listed are equal 
to the tolerances on the major diameter of the external 
threads of the same pitch, as given in table 2.3. 

2. Ruues ror UsE or Tasies.—For consistent applica- 
tion of the pitch diameter tolerance tables to all cases, 
adherence to the following rules relative to the use of the 
tables is necessary: 

1. Tolerances on pitch diameter corresponding to major 
diameters between those for which values are given in the 
tables shall be those of the next larger diameter. 

2. Tolerances on pitch diameter for pitches between 
those for which values are given in the tables shall be 
those of the next coarser pitch, except that for screws 
having 80, 72, 44, 13, 11, 9, 7, 5, or 444 threads per inch, 
lengths of engagement of one and one-half diameters or 
less, and diameters less than the standard diameters for 
the respective pitches as given in appendix 1, the toler- 
ances given in appendix 1 shall be used. 

3. Tolerances on pitch diameter for pitches ccarser 
than 4 threads per inch shall be the same as those for 4 
threads per inch. 

4, Tolerances on pitch diameter when the length of 
engagement is exactly 14 or 134 in. for 12 threads per inch 
and finer, or 1 or 3 in. for pitches coarser than 12 threads 
per inch, shall correspond to the interval of which these 
are the upper limits. 

5, Tolerances on pitch diameter for lengths of engage- 
ment greater than those for which values are given shall 
be the maximum values listed for the pitch concerned. 


TaBLE 2.1.—Thread data for recommended pitches for 
threads of special diameters, pitches, and lengths of 
engagement 


Mini. 
mum 
Basic | width of 
Threads per inch, 2 Pitch, p | Depth of | width flat at 


thread, A} of flat, major 
pls diameter 
of nut, 


p/24 
1 2 3 4 5 
in. in, in. in. 
hice rannvonwscsionvad hi eeeaee 0.01562 | 0.01015 | 0.00195 0. 00065 
. 01786 01160 . 00223 - 00074 
- 82083 01353 O20 - 90087 
. C2500 . 01624 . 00312 . 00104 
. 02778 - 01804 . 00347 . 00116 
. 03125 . 02030 . 00391 - 00130 
0357! . 02320 «W446 - 00149 
. 04167 02706 . 00521 00174 
. 15000 . 03248 . WH2 . 00208 
. 05556 03608 . 00694 - 00231 
. 06250 . 04059 . 00781 - 00260 
07143 - 04639 - 00893 . 00298 
- 08333 0K13 - 01042 - 00347 
. 10000 08495 . 01250 . 00417 
. 12500 . 08119 . 01562 - 00521 
16667 . 10825 . 02083 . 00694 
. 25000 16238 03125 . 01042 


TABLE 2.2.—Schedule of tolerance increments for threads of 
special diameters, pitches, and lengths of engagement 


Diameter | Length of Pitch 
increment |engagement] f{nerement 
increment 


Class of thread 


sf 2 3 4 


ClasssTescctedeck chat te bt lke ches 0.002 ¥ D 0.0020 | 0.00 ¥p 
Class 2 002 ¥ 2 . O02 O10 Vp 

"Ig WY 2 0020 .CQ5 vip 
LOY D 0019 0025 ¥ p 


6, For pitches finer than 64 threads per inch, apply the 
formulas in table 2.2. If the resulting tolerance is greater 
than that for 64 threads per inch as given in tables 2.4 to 
2.7, for the same diameter and class, apply the tolerance 
for 64 threads. } 

'3, Exampies.—The following examples illustrate the 
use of these tables: 

Example: 3%-in., 16-thread, class 1, with allowance on 
external threads, }¢ in. length of engagement: 


From table 2.4: 
Pitch diameter tolerance. ...-...-..---- =0. 0095 
Also from table 2.3, for the external thread: 
Maximum major diameter=3.2500—0.0018=3.2482 
Minimum major diameter=3.2482— .0126=3.2356 
Maximum minor diameter=3.2500— .0785=3.1715 
Maximum pitch diameter=3.2500— .0424=3.2076 
Minimum pitch diameter=3.2076— .0095=3.1981 
And for the internal thread: 
Minimum major diameter______..__-.-- =3. 2500 
Minimum minor diameter=3.2500—0.0677 =3.1823 
Maximum minor diameter=3.1825+ .0068=3.1891 
Minimum pitch diameter=3.2500— .0406~3.2094 
Maximum pitch diameter=3.2094+ .0095=3.2189 


Example: 3-in., 24-thread, class 2, 5g in. length of engage- 
ment: 


From table 2.5: 
Pitch diameter tolerance.._...-...---_-- =0. 0066 
In this instance the pitch diameter tolerance is printed 
in italics. In accordance with the footnote under table 2.5 it 
is desirable to avoid the use of tolerances set in italics as 
the combination of class of thread, length of engagement, 
pitch, and diameter is disproportionate. If it is decided 
to use a closer class, class 3 or class 4 may be chosen. As- 


suming the choice of class 3, the following dimensions are 
obtained: 


From table 2.6: 


Pitch diameter tolerance......-..--.---- =0. 0065 
From table 2.3 for the external thread: 
Maximum major diameter.....-.-------- = 3. 0000 


Minimum major diameter=3. 0000—0. 0066=2. 9934 
Maximum minor diameter=3. 0000— .0511=2. 9489 
Maximum pitch diameter=3. 0000— .0271=2. 9729 
Minimum pitch diameter=2, 9729— .0065=2., 9664 
And for the internal thread: 
Minimum major diameter........--..---- =3, 0000 
Minimum minor diameter=3. 0000—0. 0451=2. 9549 
Maximum minor diameter=2. 9549-+- .0045=2. 9594 
Minimum pitch diameter=3. 0000— .0271=2. 9729 
Maximum pitch diameter=2. 9729+ .0065=2. 9794 


If, instead, it is decided to reduce the length of engage- 
ment to % in., the following dimensions are obtained: 


From table 2.5: 

Pitch diameter tolerance. .......-..---.. =0. 0060 
From table 2.3 for the external thread: 

Maximum major diameter_...-...-..---- = 3. 0000 


Minimum major diameter=3. 0000—0. 0066=2. 9934 
Maximum minor diameter=3. 0000— .0511=2. 9489 
Maximum pitch diameter=3. 0000— .0271=2. 9729 
Minimum pitch diameter=2. 9729— .0060=2. 9669 


And for the internal thread: 
Minimum major diameter_..-__-.-.__-.- = 3. 0000 
Minimum minor diameter=3. 0000—0. 0451 =2. 9549 
Maximum minor diameter=2. 9549+ .0045=2. 9594 
Minimum pitch diameter=3. 0000— .0271=2. 9729 
Maximum pitch diameter=2. 9729+ .0060=2. 9789 


TABLE 2.3.—Values for obtaining thread dimensions of screw threads of special diameters, pitches, and lengths of engagement, 
classes 1, 2, 3, and 4 


EXTERNAL THREAD SIZ 


ES 


in the '‘maximum” columns from the basic major diameter. 


Apply tolerances minus. 


See tables 2.4, 2.5, 2.6, and 2.7 for pitch diameter tolerances, 


Threads per inch 
Major diameter 


Pitch diameter, maximum 


INTERNAL THREAD SIZES 


; : Fo obtain minimum dimensions for 
To obtain maximum dimensions for major, pitch, and minor diameters, subtract the values | minor, pitch, and major diameters, sub- 


tract the values in the ‘“‘minimum”’ col- 
umns from the basic major diameter, 
Apply tolerances plus. 
See tables 2.4, 2.5, 2.6, and 2.7 for pitch 
diameter tolerances, 


Minor diameter 


Minor diameter,! 


Pitch Major 


diameter,|diameter,? 


maximum SPR ee 
Maximum Tolerance Minimum/)Tolerance|minimum|minimum 
Class 1 | Classes | Class1 | Classes | Class1 | Classes | Class4 | Class1 | Classes Classes 1, 2,3, and 4 
2,3, 4 2,3,4 ” 2, 3.4 
1 2 3 4 5 6 7 8 9 10 11 12 3 14 
in, in, in, in. in. in. in. in. in, in. in, in. in, 
0. 0007 0. 0000 0. 0052 0, 0038 0, 0108 0.0101 0.0100 0. 0199 0. 0192 0. 0169 0.0017 0.0101 0. 6000 
« HOB - 0000 - 0055 . 0040 0124 0116 0114 . 0227 . 0219 0193 - 0019 - 0116 . 0000 
0009 0000 . 0062 0044 0144 0135 0133 0265 . 0256 0226 0023 . 0135 . 0000 
0010 0000 - 0068 0048 0172 0162 0160 0317 . 0307 0271 0027 0162 - 0000 
0011 0000 . 0072 0050 0191 0180 0178 0352 0341 0301 0030 0180 0000 
OO 00 - 0076 004 0214 - 0203 0201 0304 . 0383 0338 0034 - 0203 . 0000 
O12 0000 - 0086 0062 0244 - 0232 0230 0450 . 0438 0387 nso « 0232 . 0000 
OOS 0000 0092 0066 0284 - 0271 0268 0524 0511 0451 0045 0271 . 9000 
O14 0000 0102 0072 0340 - 0325 0322 0628 0613 0541 0054 0325 . 0000 
Wis. veatteeecweee (016 . 0000 0114 0082 0377 . O36 0358 0698 O82 0601 0060 . 0361 . 0000 
I. NOR . 0000 0126 0090 0424 0406 0402 O7R5 OT67 0677 0068 . 0406 - 0000 
14. (ny21 0000 9140 0008 9485 . 9464 0460 0807 O876 0773 0077 . 0464 - 0000 
1. 024 000 0158 O1E2 0565 O54 0536 1046 1022 0902 0C90 O41 - 0000 
10 Pe 0028 OMY Q1R4 0128 O6878 . 0650 0044 «1255 . 1227 1983 9100 , 0650 . 0000 
4 t LISS . O80 (0222 0152 O846 . 0812 ORO5 . 1568 J 134 yeh ORS ~O812 how 
GO. | are ae 0000 200 0202 . 1127 LORS 1074 2080 UNS ww 0180 1 Mea 
A ; 0064 i 0000 - 0408 . 0280 . 1688 - 1624 16H 3131 | 8067 » 2700 | . O27 - lbe4 | . 0000 
i 


CD tension sven for the maximtin minor diameter of the external thread are figured to the intersection of the 
‘The minimum minor diameter ofthe external thread shall be that corresponding toa flat at the 


erect ane root 


: worn tool are with a center line through 
minor diameter of the minimum external thread 


count te te 7 op, md iiag be determined hy subtracting the basic thread depth, A (or 0.6495p) from the minimum piteh diameter of the external thread, 
fGoemer ten forthe rintinim major diameter ofthe lalernat thread correspond to the basie flat (46 Xp), and the profile at the HOF diameter ay by 


revere tro fonet fill belo. Che basieoutiine, Phe maximnuin major diameter of the internal thread shalt be that corresponding to a f 
crontergal tread eaqnal ta lee 4p, and inay be determined by adding 136 > A (or 0.79397) to the maximum pitch diameter af the internal thread. 


ahr Bis Haske 


at at the major diameter 
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5. GAGES 


. The classification of gages as presented in section VI 
applies also to gages for special threads. 
- Im ordering gages for a special thread, the length of 
engagement of the componen}. thread (as distinct from the 
length of the gage), and the’diameter, pitch, and class of 
thread, should be stated, in order that the minimum mate- 
rial product limit, (pitch diameter of ‘not go” gage) may 
be determined correctly. With regard to the length of 
the “go” gage, and gage tolerances, for threads of exception- 
ally long longths of bats da heal the following practices 
are recommended: (1) For threads of classes 1 or 2, use 
the standard length of “go” gage as given in Commercial 
Standard CS8, and apply X tolerances; (2) for threads of 
classes 3 or 4, make the length of the “go” gage equal to 
the length of engagemont and apply W tolerances. 
With regard to the marking of gages, each gage shall be 
plainly marked, for identification, with the diameter, 
threads per inch, thread series—that is, “NS” to indicate 
£ psciol thread of Amcrican National form—and class of 
thread. 


APPENDIX 3. HOLE SIZE LIMITS 


Recommended hole size limits before threading and 
the corresponding tolerances are derived, to provide for 
optimum strength of fastenings and tapping conditions, 
from the minimum and maximum minor diameters of the 
internal thread, using the following rules, as illustrated 
in figure 3.1: 


For the range to and including % D the minimum 
hole size is equal to the minimum minor diameter of the 
internal thread and the maximum hole size is larger by 
one-half the minor diameter tolerance. 

For the range from 44 D to % D the minimum and 
maximum hole sizes are each one quarter of the minor 
diameter tolerance larger than the corresponding limits 
for the length of engagement to and including % D. 

For the range from % D to 144 D the minimum hole 
size is larger than the minimum minor diameter of the 
internal thread by one-half the minor diameter toler- 
ance, and the maximum hole size is equal to the maxi- 
mum minor diameter. 
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Virgen Sot. Patrihution of hole aize limits before lapping, 
Cnofteed and Amertcan threada, 


For the range from 144 D to 3 D the minimum and 
maximum hole sizes are each one quarter of the minor 
diameter tolerance of the internal thread larger than 
the corresponding limits for the % D to 1% D length of 
engagement. 


From the foregoing it will be scen that the difference 
between limits in each range is the same and cqual to 
one-half of the minor diameter tolerance. This is a 
general rule. However, the minimum differences for 
sizes below 14 in. are equal to the minor diameter toler- 
ances given in tables IV.10 and IV.11 for lengths of 
engagement to and including % D. For lengths of en- 
gagement greater than 34 D and for sizes 4 in. and larger 
the values are adjusted so that the difference between 
limits is never less than 0.0040 in. 

For diameter-pitch combinations other than those given 
in tables 3.1 and 3.2, the tolerances given in table ITI.10, 
or the tolerance derived from the formula, should be 
similarly applied to determine the hole size limits. 

Internal threads requiring modified minor diameters 
for lengths of engagement less than % D to develop the 
optimum strength of the fastening, or longer than 144 
D to reduce tapping difficulties, should be designated in 
accordance with par. 3, p. 26. 

For National Miniature threads the distribution of 
hole size limits differs from the above, to accord with 
conditions peculiar to miniature threads, and is shown 
in figure 3.2. The maximum limits are based on provid- 
ing a functionally adequate fastening for the most com- 
mon applications, where the material of the externally 
threaded member is of a strength essentially equal to or 
greater than that of its mating part. In applications 
where, because of considerations other than the fasten- 
ing, the screw is made of an appreciably weaker material, 
the use of smaller hole sizes is usually necessary to extend 
thread engagement to a greater depth on the external 
thread. However, hole sizes down to the minimum limit 
of the minor diameters must be avoided to allow for the 
spin-up developed as the result of the negative rake with 
which these small taps are ground. 

Recommended hole size limits are tabulated in tables 
3.1, 3.2, and 3.3. 
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Fraunn 3.2.—-Distribution of hole size limits before tapping, 
National Mintature threads, 


TanRLE 3,1.—Recommended hole size limits before threading for different lengths of engagement, UNC, UNF, UNEF, UN, 
UNS, NC, MF. NEP, and N series, classes {Rand 2B 
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${6 24 4.1 827 517 AMD 525 oe 2427 
96 24 830 432 S24 2826 5ST fia 832 
54 it 83.0 A465 527 2 OR AL 28386 mate 
54 12 83,1 iE 540 fg sf NS 
54 1s K3.1 2 AGK WATS 72 18rs 
56 24 R51 . fy aS! LOSS Peat) 
oh 2K #41 . HSY «50S AG) fh 
1144 12 83,6 62 ON 06 O15 
IVa 24 | 84.1 bs. ite 6) 047 G52 
a Ww 83.1 67.0 OAT 648 658 rs] 
a4 2 | 3.1 Heh 26645 «674 2D 2 6TS 
34 M 83. 66.5 BMA 603 Ni «816 
4 wr 84.1 ee 2 2600 704 +702 07 
34 ris) 84,1 C7 6713 716 Te) 
1afa 12 43.6 740 67.0 722 Tei 731 L740 | 
1M y 1 K3.I . 759 65.9 745 mW}, «752 78a | 
140 a 83.9 770 65.4 75M 761 . Tb - Ttrt 70 
1h a 3. 1 2774 67.2 2755 76) re its | 
th 12 41 HOS GH. 5 wTAS 7x) . tae | WR 
1 14 a0 KIA 647 «704 sty) RIO R14 
A 16 | YOK 421 G65 M7 si] 8 -H21 
U4 y-5) KS 1 KA2 6.2 21 K24 2m KZ 
% aK | Ho) 815 O17 Ri as | bts BE 
1h{q4]} 12 RY. KG 67.0 L8M7 #52 Kot | AG 
1444 16 | RMI Oh Jao R74 kA] ae 
144 a BLM KOS 65.4 = NS bof oko] Kal | 
i 4 Kad HEM 67.7 | 85 KT] a) aa 
] 12 xd . 924 OHA ie Ws Wd fits 
1 MW BY 0 WK 15.4 R25 e27 2a34 1.6% 
1 16 Ky K OA ffi A 2 O3t S43 “in! 
} a KI M57 6.2 “HE ans “ane ae ol 
i “ : 41 970 64.7 ah)! Aus 2K wo | 
1a Ne PR ate) 67.0 472 077 «Mb ace 
tia Wh RSL 1.000 65.0 was iKAt 1.055 Vita | 
im, | 1K syn] 1.015 66.8] 1.002 ! 1.005 1.012 Luis | 


See footnotes at cod of table, 


TasBLE 3.1.—Recommended hole size limits before threading for different lengths of ergagen ai, UNC, UNF, UNDEF, UN, 
UNS, NC, NV, NEV, and N series, classes 1B and 28-- Continued 


(Based on table PV.10 9) 


Designation | Minor diameter, internal Uureads Recommended hot ut sa ter .. of enmagement 
Thread | Threads LPereent Pereent) | To and tneluding 4 D Above Vogt ts tye : Btolle D Above the Dto3 Dp 
s1z0 per ineb | Vilnimum) of basie Mani- of basic pees Peete sy eset ae Bo ear ae Set oy saath Ne es ee Ls 
thread imate « thread | | \ \ 1 7 
height > | height + Min Max | Min Max | Min | ius Min | Max 

J oe | ey sah peas - aN cies es nine ater ake th Di be IR naan ain 

| \ 

No, tn, in, in. fn. ' in. | in, | tn, in, : in. 
14 7 0.970 RBA 0. uN 4 0 4 | Noa Oust: Qos 7 0.20 | Vito 
1h R 890 3.1 1.018 es 1.008 | Yoo! 1 1. gio La 
isk 12 1.085 KS. 1.083 5 1: Pat 1. Taio 7 988 
14 16 1.057 #3.B 1.071 8 yon | 1a j if Voix) Lars 
114 18 1058 83) 1,078 | 1.072 | 1. 1. 1075 1.081 
14k 20) 1.071 B31 1.082 a 1. | 1: 1 ta79 + 1 ass 
144 2B 1.086 | 44.1 1.095 7 10a | 1 1 1 093 1.097 
1444 12 1.097 B3.6 VAS | 67.0 | 1.106 | 12 lt ] Yailrt j. 120 
Wye! 16 1.120 | R31 | 1.188 G59: 127 124 j 11h isi! Pas 
Wie 18 1.127 83.5) 110 63.4 1.154 | 1.130) 1137 1 VT, 1.148 
Wy 7 1.095 83.5. | 1,123 : 4! 1.095 | 1.109 1.102 Le | ). }. : 1120 
yy 8 VAS 3.1 1 Way ee Pe any 1.126 | 1.121 | Ws 1 i, ; rye 
15 12 1,160 83.1 VUTK SF fi 1.680 1.189 | L164; 1.174} 1. ). ; 1 183 
wot 18 1.182 R48 1,196! Jf! 1.142 1.189 | 1,188 | 1.492 ! 1 t 1 Onn 
1, WR } 4.1%) ay yf 1.2035 } are Te, Lia7 | 1 198 4 1 .on 1 1. i 1 206 
Wi, 20 1,196 R31 | 1.207 2 j 1.196 \ 1.202 | 1.100 ond} ix 1. 12ib 

' 
' | 
lis 12 1/228 83.6 1. 240 | G70 | | } i 1 iy 1. : Lats 
146 16 1,245 wa I 1.259 | 64 : 1 : 1. 1 1. ; 1.083 
146 R 1.252 BAR 1.265 | 65.8 ' 1.259 | he 1,2 1.252; 1.268 
14g 6 1.195 R34 b | 3 | 1.195 | 1 i 1.208 1.221 1 1.221 5 
124 8 1.240 R31 HS qs Leda 1 i 1240 Y QA j 1 1 259 
144 12 4.285 83.1 3 | nat Toss | ' | 1.280, 1,249 1 1200 | 
14 16 1,307 83.8 21 | yA 1.507 1 i 1,214. * gigi 1 1.318 | 
Wy 18 1,315 83.1 | | L315 | 1 1.318 ; 1.325 1 Vspas 
Woe Ms 1.347 R265 cn i } , 1.31) 1300 1 1.36) | 1 370 
Wie) 1A i R201 Wi 1.377 a4 1. 3st 1 1 3x1 | 1. 48% 
lit, le 1 \ BB.R ; 1, 1.380 13x } 1.887 | 1.393 
y ! 1 
144 6 1.220 83.1 | 693° Vast : 
Wg Rg 1.305 gt 14 iia Va78 : ! 
1% 1? 14104 ayy! hyn i 
144 16 1.432 84K Hb, 4 is 
144 18 1.440 | Ba. 1 | OHA 1 
144 0 1.446 88.1 | 66.2 | 1! 
1944 16 1.495 R314 65.95 1, 1a 
1%16 18 1.4 83.5 65.8 1, ALS 
146 R 1.490 KIL 67.7 | 1490 | 
14% 22 1.455 84.1 66.5 | Lh 
144 16 1.557 KI i th) 4 AaT 
154 18 1. 565 a3. t | 65.1 | 1,565 | 
‘ 
1446, 16 RAL! 1.684 05.9 Lh: 16ay! 1.A31 + 1 oes 
1346! 18 BBR | 1. 610 | G58 } Pest 37 1 6h 
! ' f 
1M 4 REL 7. AGS | 70 1 1 cs a ered) 1633 
wy R SD 1.60 677 1615, Toto i Yast 1 ath 
WE 12 Ka 1 1 67K ons 1.6, This, 1.675 1.684 
vi 16 KON 1 ow a Ko 1. tise 1698, yon 1, 700 
4 | aw | Ro} 1.707 6h 2 1.606 17074 1.704 17) 
, i 1 
Hoy ; urs 3 1.759 65,9 1745 1. Lis, 1,768 
1% R 1 Nf 1740 1. Yjna! Vat 
17% 12 1 so ; 1785 1 Jovi t 1, 804 
14 Mm 1 vA \ a7 1. 1 SIS ard) 
1846! 16 } RATE 6.0) S70 1. 1.sal Lass 
\ H 
2 444 1. «af | 1.750 4 1005 1 76 | 1.864 
2 R 1. R31 . 1d. xho 1 Stitt 1 St say 
a ly 15 RET! Lt; ‘i 1 thas ae 1K 
a , : i 40 H us t 0s 
; on i Boon ' date ‘ ‘ 1 ih youre yan 
aa . ob. I 7 ah | : \ 17 1.954 1% 
' ) 
2Me | w 1,995 #3, 1 65,95 1.995 ! 2.006 | 2.0N2 2.000 20 on eye 
. | ' 1 i 1 
2h & 1.90 | ald 2.015 | Tl 2.009 2 007 201s 2oony i "021 
vas lz Bagh B34 20531 eran Pa i Quit Qh 2019: 2H, 
248 16 2.057 | RSS i 2.074 | et ! 20S 2. O64 2.074 206s 2 
! | 
2hie Mt 2.20 83.1 65,9 2.420 | 2.141 1 2.127 2.054 Pre Ba) 2. 134 
2he 4a 2.009 KAS 710 2000 207 2 on 
2h kK 2418 so) ! 7 2111 2 las tin 
2h 12 2.160 81 Ab S ada { 2. lh wise 
2h 16 2. 182 BES Bie wis 2208 
whe 5) 2,106 85.1 6,2 2.19% 2. ave 2.10 
2216 M 2.445 B31 2.214 ‘ ge 
vals 12 2.285 KILI PINS 
245 th 2 307 BS. & oot 
246 16 2.370 63. 1 2.370 2 577 


See footnotes at end of table. 
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Tab.p 3,1,—Recommended hole stze limtts before threading jor diferent lengths of engagement, UNC, UNF, UNEF, UN, 
UNS, NC, NF, NEF, and N sertes, classes 1B and 2B-— Continued 


(Based on table 1V.10 4) 


Deslenation ' Minor diameter, internal thre: ads Lecamineniiea hol size limits ‘for differ rent lengths of enEaRe ement 
Thread | Threads Percent Pereent 'To and inchiding ls al Above 14 D to 3, P| Above 3x D to the DY, Shove 114 2) (03 7) 
size per foch | Mintmum) of baste Maxi- af baste [oo ee it fe ig Mane 2 Le ‘sis z 
Hires mum « thread \ | tas 2 
height & height * Min Max | Min Mav Min Max j 
! 
t 


{ 2 

y a Ah 

1 2 410 KB | a 
ih 2.422 RIS » 
Pe) 2.446 83.1 2: 


Par) 


9R4 4 2 ‘ | 2 ra 
24 8 : ‘| 2 ' 2 
234 12 2. | 4 o 
Past 14 2: | 2 2 


ror 
whe 


12 MY a 

16 3.588 | AGT 
344 4 | 3 uw | | RMIT 
3a 8 ; Pars i Pattie 
ote 12 ; BATA ‘4. ! BATS 
a4 16 \ $008, 3. 6S0 3.606 


4.70 | a7 3.804 


44 R 4alie 4.610 Gen | 4616} 

434 pk 4 fino: 4.078 : San, Cire an 

ani 16 4 sey 4.66 | ; fsa 4.603 | : 
' ; | 

5 4 4.864 ! 

h 12 4 010 

45 16 4.982 

Ble 5 ANS | ' 

fh VW GG in 

hha 16 5. 1K . st 
f 

fhe & Hier f 

a 1 5410 | i a 

fhe 16 AL: My 

ayy w . | 

ny VF ; : 

ital lb : ; 

# B i ai 7 | : 

6 12 : 6Ho5 | 

b 16 fit, 5 | 


o The differcnecs between tindis ane eqaal te (he niiiordiiietor laleranees pea do tiake PV 10 for ens. of enagement foade ineliding ly a Plawever, 
theo peiitining values far deneths of enevenient sreater Tian ls Min sizes barn and barver are adjusted so that the diifenenee between lmatis is ieccer less than 
(oggoin For distneter-pileh cotabinations other than those given tn this table, the toler giiees given in Gable OY 10 should be sitntlarly applied to determine bale 
size Jiralts, 

» Basedon valuesas runded off Pathe peeeeding colin. 

¢ Bascd on 8 length of engagement equid to Cac nominal dfameter, 


Tan.‘ 3.2.—Recommended hole size limits before threading for different lengths of engagement, 
UNS, NC, NF, NEF, and N serics, class 3R 


(Based on table 1V.114) 


Designation Minor diameter, internal threads Recommended bole size Hintts for diferent lengths of engagement 
—-- —--—— a ee an — et, . am a5 = 
Peres | © foand including | Above '6 ta 26 | Above 46 Jia tie Di Above ly Pte 3D 
Thread | Threads | Mint | of hasie Mart- | sD | | 
size perineh {tum ulin i mum ¢ ea {eerie oe nares pememoes Sree otk re Met aed Sorin 
twelght 4 Aelghy A | 
Min May Min Max Min Max Min Max 
oe | ee —| — ——)—~-- | }- | 
No. in. in. in. j in. | in, in. in. in. in, min. in. 
0 0.060 a0 0.0465 83.1 0.0514 453.0 1.0165 + 0.0500 0.0472 V. 0514 0.0476 G.0514 | 0.0479 0.0514 
1.078 G4 0581 | Sia! 0823 h2a.7 | JO50L | 0585, | 523 0623 ! 0585 1623 
1 .07. 72 N50 | #4.1 1 0635 62.7 0580 0506 5 - 0629 OGRS 0602 +0635 
2 2086 AG J OGRT $3.2 0737 | . 0687 . A686 0724 .0737 0699 0737 
2.088 fd .O601 -O753 | .O6u1 . OTF | 9740 0758 20720 1 O73 
3B .an9 48 O704 RBA O84 OTH | .O785 | 20825 LOS45 O80 | A848 
3 .0u8 Ag OTN | 3. 2 .OS85 0707 | { 08l4 | OS48 . 0865 USS} 1 0867 
4. an | O84 | R3. 4 .0930 t ABLT .GSA9 Os 4 -N871 0018 - 0804 0939 | 0902 | O47 
4. 48 OM x35 | 0068 55, 2 L894 ONE .0912 0949 093) i UL ANG 20978 
1a ' 40 .ON79 RB. 1 | ol 4 Si. g 0979 1020 i 10%) i 101 ‘ 1021 ‘ Jone | 3 1A wit 
&. 44 «1004 $3.3 | 21079 47,9 . 104 1042 - 1023 | - 1080 « 1042 - 1074 » 1060 1097 
8.188 Bo met 43.8! JTMtu | .1to 1001 | 1088 | JAS 21097 | LTO | JUS 164 
8 18: 40 JO R321 ~LISh ! 10 3148 ' 3167 AG ~TS6 | 21166 21205 
R.A) RD 1300 83.41 1389 1300 1345 | : . 3807 21346 21380 1 1387 21410 
R Ld | 36 1340 ' 83,1 meee . 1340 1377 «1307 2187s 21416 1397 +1438 
Ww 2190 \ 24 21450 | 83.1 2455 ~ 1450 1402 : L192 | . TASS 1 
id 1m 32 21S | 83 8 164 21400 . 1001 1 L101 1641 
120.26 at W710 | RY. 1 N07 710 TTAB [ 21758 | L807 | 
12.216 | rad Jitu, sil | 1770 yN15 H J1Sts J ISAT 
120.216 32 » 1820 ; R38 | « 1820 . 1858 J Y8S5 | 1308 | LURTS 
44 20005 £1980 | 83.1 2007 wT 21900 2018 2003 if 2067 40 2004 
hy 2R 2110 R11 2190 G8 20 ~2N52 2150 | . 2190 2149 | i) 
uy 32 2160 RRR 2220 H.R 2160 2196 2189 a | 2048 
ha 38 $3.1 2258 67.1 2200 2243 | 2014 i 227 
Sig 18 83.6 | 68.6 2521 2577 . 2604 .D577 2880 | i 2057 
3s 24 S41 68.5 ! » 2670 14 | +2784 i ert ' 2054 H 277 
fda 22 \ ao Kt 68.5 1 20) | t 2X2 ! = 2207 22847 | : 1. 2ANQ 
5fo 36 84.5! ' 68.7 | ~ 2820 | 1 2468 1 ST 12dil wan 
; ! 
34 ay RB.8 1 70.0 ' 28079 ~ 3127 155 23128 28182 | 3155 | » 3209 
2 2 H B38. | : uA S- .S8CAD 8860 1 sar . 8832 8472 | ' £3341 
ay 42 : HBR! ' 69, 2 a0 ssid 5 3429 | 246g f § t -3AR4 
36 36 ! 3.11 69.0 . «3450 2 Bd&R ; Ad to) . 3501 | Bij 3514 
: i H 
h6 14 8800 | 83.4 ST7 70.9 28800 | 23h | 3630 / BORR . 8659 La7ii BRAY, 23T45 
cary 20) . 8880 Ka. Jot 70.7 23530 ¢ A OkTS «3855 Suh J 8875 230th SSO | 89387 
Wo 2x BUD | R34) 2405) 459.3 2 So - 4020 - 8995 - 4085 24011 | 4054 4017 | +4067 
‘ 
44 14 H 417) ! REY Th? | 2470! A225 | S105, $end ! AIS A284 4255. 24313 
44 12 Alan: Kat Ths 4100! aa] | 429 | 24102 | 245g! 4223 Aine | 24255 
ve | 20 i Ata s3.1 713 24 4148 | 24477 ASNT -4tn7 | 4537 5 451A j A556 
hy 2 AGN: Moby °69. 8 4610 | ANS | + 4820 | A660 1636 | AGTH 4652 5 «4602 
94 iz 4720 88.6 72,2 A720 | 4TRS | 4753 4813 | ATR3 | 4813 | 
M6 | ik | AOD | RU8 71.9 | 2an20 | ans | Hh i vi _ AUS LOK | 
Me \ 24 ALT 70.4 oT _ feng AIMG + our am ‘ 1 
%o 28 x4.) ! 66.8 | 521 f270 a4 A261 t 
1 
4 iW HAIN 72.7 . R28 | : 
a w wat ' 72.7 Sint 1 ! i 
Sk 1x : Rad 721 BG i ‘ \ : 
Sy 1 44 anne | RAL | Ling: 70.4 Bsa | ! ! : 
af an A860 R41) Ag | fil, & | beet : : 
\ i : r 
4a 12 AITO K3. 62 OOS: 73.0 { JANOS ey HQ | i Onny 
Nia 24 6420 84. - ANY 70.4 j A420) 450 | GABA 4 | OFT | 
34 10 A420! 83.1 6420 | GAR | 26440 | : 6513 | 
ay 2 6500 RRL | GHD | 6052 066 . FHM | 
a 16 6820 | BR Gs20 | pt OSH LUASE 
ay 20 Guta | 43.1 26960 | GEIS, O77 STOTB | 
34 2 TG 84.1 TO | Pra br) a ai) tlh?! 
1 \ 
Ms 12 «Tae 83.6 27220 i reed 1275 rs 
M4 16 ae B35. 1 27489 ! 7469 | aid . 
1244 20 . 7580 83.0 TAR E 7602 | Te ! ' 
24 " THD 84.1 27500 | LTS T6l4 Tid 
7% 12 . TRO R41 / 7850 ri ra | ir ait) TUTR 
7q 14 . TORN) R3.0 - 7080 | SAD xis 4OD0 
7% 16 70 BAL JxOTD | RON KI7D 
7% 2n) #210 KH I /R210 ‘ 2227 nt 
Ty 24 HO 84.1 ~ R360 eRSTN 7 S380 R142 
Vin 12 8470 8.6 #470 Sad KANG KA? 4 ROTA gon] 
Min 16 8700 43. f A700 i N41 R740 28782 RYNG 
M46 | aw | nat bs. 9 | NEE Ara nw? kuTD KUBY 


Nec footnotes at end of table. 


See footnotes at end of table, 


Taney 3.2.—Recommended hole stze limits before threading for different lengths of engagement, UN UNF, UNEF, UN, 
UNS, NC, NF, NEF, and N series, class 31° - Continued 
(Based en table TV 12) 
Designation Minor diqmeter, internal threads | kecommended hole size dimlits for dierent lengths of eneacement 
oe See ea Sete a a whey was ers Beas ice es ce ee, aU Ss He 
Percent Pereout Vo and inehidinyg | Above 'g ito “$2 ‘Above 2g Dtolle PP vAboave tle tog 2 
Thread | ‘Threads Mint- of base Alask of basic aly ! 
size per ineh mum threne mun « (ladle: [osc alee P| bet. ue EAN WR aU et Aha Sa 
heiht 6 height & | ail * 
Min Max H Min ' Max Min Mav | 
No. in. in. in. in. i in. _ in. in 
t Rg 0. 8650 0 Sha0 OsTez[ 0. ee 5 STE | rf 
1 i2 LO : : on M46 | # _ 
3 M4 9240 ; aS Eo : 2280 71 
1 18 9420 ' 2S | ' . 20 G8 ! i 
1 Oy) 69 : ; : meri 8) SOON : ‘ ' 1 
1 2h ~96L0 | G10 MHS 2 H620 | lugee ! 
1419 rs 0 NS 8 | LWr20 wurax | lapuy Te en 
lky6 8 Saiho | a. 1 | VLiinind | . W950 Out: Laake | 1nres Lao! 1 
Vbie in 1.0020 1 Bus | 1. 0105 | 7. 0020 1.0044 1.008 | hols Vn 
' ' r ! 
1h 7 .O700 | REO] LUSTA | TAI .e7on it : LUNE “Tso 2 UNTS : : < 
hy x 9900 | 43.) Longe 5 Tj | 4 : }oupoy + OTD - 1 ogy i] H 
Thy 12 1.0350 83.1 | Tats! Til 10: 1 1 : Tat 1 ar oa i { 1 
Us 16 VOSTO RS. 1 ants 7291 1, | 1. i Tangy - 16a? | 1 : Lane i 1 1 
ide | Is 1.0850 ! sl | 1.0730 eee 7.0080 | 1.0890 | Lona, 1La7lo 1.0680, 1 07k 1. He 
Vy 5 20 Parle t B3.1 1077 71.3! Laie | T.0748 | Levan: 1 0767 re 107s 2078 J oosen 
144 } ths 1. OxGU | 84.1 | 1. 0023 49.8 1.0850 F. 0808 | Lost | 1.0M0 | 1.0886 | 10M Lobe bout 
| | | ! ! 
Phas 1007n | Hin 1.1073 41] hog 11 Lng. 1 1 ; 1s 1.1073 Vtg Toya 
Mia 16 1, 1200 ee | | ova) 4 re On ee ee Pei : 1 ive 1 ining 
isis 18 1.1270 | j re p 1.270 L: i Lr 1. : Ws. 1 ie a 
. i 
Me 7 1.0950 us y ols ts 1. tr 4 a 
Vy x Lott | | i iso t 1. i. : 1. i L200 | 1 
Wy | | 1.600 \ 1. 1 MuMD 1. 1. ; 116s land ) 
1b 16 2.1820 5] 1. 1! 1. Vose4: J ISs5 1. 
1h is | odie t i 1. Poy Tavs pune Tiwig oy 
Wa 20 1106 a 1; , od 1. zal? Llu; Lams 
dare! Mz ! adh! ] 1 al 1 ' rear es) 
Via Mn : x3.) ! hess | TM } 1. Louise: 
Vie 18 1, 2520 BG. S | 1. 2605 72.1 i. 1. 1, 2564 4 
1 ! 1 
13% 6 1 194) KR 1 1. 2'46 f T4.t 1 | 1. : 1, Lovin, 7 Dens 
11g R 1.2400 Kid 1.2047 74.1 1. } W247 1. Lust? 1250 
144 ye 1.2K) | KB) 1.2948 7a 1. {  2.2NIN: ie Vounus : ren 
Wy 16 1 3070 RR 18108 | 72.9 1 ee j Vt ; VSI | VRER6 
1:46 18 1.31%) #3 1 1.4230 72.1 1.3140 | 1, $100 | 1. 3169 | 1, $180 | J. 41) 
i 
1746 12 1.3470 RS. O i PORTA Tl 1.8470 « 1, 8822 | VS 4tIs be 1 ads i 
1246 16 1. $700 KS. 1 1. 37K Thu | } ! Vata f 1.a71u | V374n | 1 3ral | 
life 1 18 1, 6770 RS. B ). 3405 72.1 | 7. 315 | 1.3714 | 1.3814 1 8s3h : 
154 6 1.3200 j e311 4 : 41 Pos a 2 1.8246 | : 
144 # 1 Oh) | bod 1 7A 1. stip i; L.a0sd. sey, 
lhe 12 14lou : RAL 1 1. 4198 74.14 1.4100 1.4 : a. 41s Vdd 
Wb 18 14420 83.8 1. 440K 720 120 14460! } 48th: 1.4108 
Wg 1s 1, 4400 xd. 1 1.4480 W201 1.490 i 1.40 L4tiy: 1.4480: 
14g va) 1.4460 | 83. 1 V. 4547 718 1.4150 | 1.4598 ; 4t77 | 1.4 | 
1846 16 | 1 RY. 1 1. aS: Te.4 1.4950 | } 409 | 1. dtu 1 : 1 ofiy 
lyis} 18 120 33.8 | 1.5105 | 72.1 1, 4020 | 1, 5086 | Liat | ! 1. 1 5126 
| } ! ! 
144 x 1. 4000 am | 1, 47 | T4.1 1.4900 | 1. 4u7R H i. } 10 
14% 12 15850 8S. L 1. 4tn | 74.1 Lbsel oo. : 1, Tots 
14% 16 1.5470 | KE. b. 668 | 72.4 1.8570 i 1 ] i: 166s | 
14% en ee EC 3.1 1.5780 , T2.4 1.860 | 1. 1! ' 1. S00 | 
1 
Dhioa 16 1. 6200 83. F 72.0 1.6200 | 1. B19 | 1. 62f2 | r.ne40 | 1 6283 ‘ 1.6004 
Wbfa, 18 1. 6270 83.8 72.1 1. 62741) | 1. 6294 5 i555 1.631 | 1, G55 | ' 1.6376 
I 1 
144 5 7.5840 a | 74.1 | i 1 AgpA | ee oe | i 
Va 8 1.6150 kA1 | 741 ; 1614 | 1 | 1 
34 32 7 600 | x3. Lt 741 i to Jt / 1 
144 16 1. 6300) 85, 8 | 72.0 ie ee 1 : 1 GxN6 ! 
194 20 7. G60 83.1 78 ; ; 1.6077 } 1. Fah - 
! | \ 
13fo 16 1.7450 $3.1 i 72.0 1.7450 | | 1, 7464 2.7400 1 1 TA83 | V7Ale 1, 7554 
13k & | 1.7100 Fs nn rT 14) 1 sign oy pant | Law Vase) Y.7AIn 1 75R5 
Vix 1 YOTRAD | RST | 1, 7048 1! oF FAA { i L7e78 + Vath 7 Tits } 1 073 
136 16 1. 8070 BULK T.R1EM ! 72.0 1 x070 | p | 1.8094 ; 1s, 1. 814x 1. ; 1 sl79 
io wf LL bO 83.1 j J.NTAS 720 ) Lat yp 1 RT1O ESTUE 0 LNtsd Psrel4 
‘ i t 1 
2 ANG 1 7Au0 ka 4! 1. TRH] 711 i 1 ! 1 727 j 1 7iit : 1 1 7sel Var 1 
2 & Re) ASE rire 74.8 | 1. 1 &722 | 1 &ead - 1 vis Losin, J 
2 12 1aloo | KBD 1 thon | Ti Varon 1 ate [oy wes: 1 ee oe Pan ea) Ve 
bS Ww Tune | KL 1 G3nm : 7) | roar | Lutes t rari ! 1 : Toad voGttne, 1 
| 20 3.0160 | KET} 18687 7 Oe | 1VaTT Pt Lr OS 1 
. t t . 
2Mo th Y.SMED RB TY 2.00385 T24u ‘ 1 0 1.91 | 1, puna 1 agen 4 2 OW Loan, Loads 
if a , H 
olf & 1 4006! R31 2 0017 ra 1 1 ait ; Hor? | ] Vusp: 2 Ont Yor? 2O4y : 2 Ole : 2 CLISS 
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Tasie 3.2.-—Recommended hale size limits before threading for different lengths of engagement, 


UNS, NC, NE, NEL 


(Based on table PY.) 


UNC, UNF, 


Beas Dy ee 


N, 


Maal N serfes, class 3B -Coutinned 


; = 
Designation } Minor dlameter, internal threads Recommended hole size fimits for ditferent lengths of eagagement 
7 | | | ‘ nan : re a 
Pereent | Tepes ee md ineladint Alive $4 Dte "4D > Above ?a 2 tadl, J) Above dis tag 2 
Thread | Vhieads | Mint. of basic ¢ 0 Mavi- of baste | lq p 
size perineb | omum thread fo mum + thread fo = patel ie arneaver Elen: eer Su, gee Jabal 
height > { height > | ' | ' \ \ ' 
Min Mav Min | Abas Min + Max ta. Min May 
_ ieacatienl baneehetccameiaeimmnatl tarainil cot Raa “| SS ere ere eo | ae See ene ee [See os | = 
| i H | ‘ H | 
Nov a. in. | ‘ 3 : ; | in : in in. | in : in. 
Aye! 16 2. 1200 33.1 ! Teg 2 RN | | 2 1219 2 1282 wrw ? 183: 21g 
| 
at, 41g 2.0090 R44 | | 741 2 : amet | Pa 2 Yon 
2 K 2.1.40 RR1 TH 2a: Dist 2 : y : 
24,0012 2 1h Rpg. | Tbe Ingo | es re aes 
Par i) RAK > 10s : 749 2 ‘ PIStd 2 2 
2, ; 20 f R301; 220387 713 sh tas ! ! 21077 Z a wooden | 
| i i i i 
BG Mi \ S311 i 7240 | Poms fs AO | RAPS Ue be a DAs 
2%) 12 2 2sK0 | i fay i wd sown! pawns) 2 nT 2 
24 16 2.3070 2.3148 | 72.9 | 2 ; 2 alto | 2 3094 : a 
I | | 
Qhin 16 2. 3700 T20; 2st 2 gral | 237i 2 er uy 
4 vi} ! » 22! 
4 ReEO | re Tr coe 
woo tuo | | Papa top 4yass : 
Dy 1a 24g | { 2 4320 Patio | 9 
aly 20 2.4400 2.44: 2 als , 2. 
| 
Fy 1 i aia! ! 7 3 
By Wi | ' Tt, i | 2 2 nay 
24, 4 : zara | | 2 a 2 Alen 
2, S E a oo oly vd oy 
Dy 12 , ! 2 twa : a 2 an 7 
234 16 OO ' wasn | oa 2. Do band ; 2. GUN 2 ossd | 
i ' i i ! 
274 Hy 27880 831 2.74 | wey 2 Faan 2 TNs 2 DT |: S52 TWD FURR 
Beg Th ZR Hid 2. 8148 72.4 28070 25a t 2 WMS | DORLAS Rtg | 2osiyy 
' | : 
“ 4 “ t' J 2 274i! | 
ay s F | ve oan i a 2 H 
4 ae ‘ Ba y 2 2 oes oe 
3 Th ‘ 2 yg20 | i 2.9320 2066 | 2 29804 | 2.08 Dtgad : 
aly ey Sw TA BBA | 8.0808 | R078 3, Tas | Busts | Ops ; 
Bh Ty BMT e 72.0 4. 0470 3. 0G HG 3.0504 BUG Tt BO06L4 | 3. GAS BGO, 3.007U 
Bly 4 27a) + Rad 4.000 | 74] 2.079) 2 Hd 2. use avai Bole 
wy x ena Pe sadn aan | cee oe Bist y yen 
3h 12 8 an nal 3 Th Step Fits ok nas ee 
Bh Ww 4. Ds0 BX a. 1a0s | 72.0 / 1820! 4, S66 1 SoISti + ! q 
1 
Bei 32 pane aad | | TY) Basso i RPNTa Avumb 4, 2a78 
3 aT &. 8000 RLM ! 72.9 4.4070 ‘ 4.5008 4. dt Bole 
i) 
4 i TA Boa gain | 
K ° TA 4 OST2L add | 
12 : l : 1 ai) Batis) Bae! 
16 | 8. 4g20 i | TL, Bo bdbth AST 
| \ 
Ue LS mei BI CS foe nah Paci ee 
3h Mh 3, BA70 KB.8 1 BABS Ty H Anat | 
| f 
a4 4 | i Th, 1 : 
444 x : Ty SoISt 
3 12 4 Td ra 3 3 : 
Bay 16 Tago | T2- Ri 2. GNG6 B.0SEL 
| { { 
37k V2 TES | Tl RTS EK Tit 
BIg 16 SON1AN Tt BOATS 3. S004 | 
1 i 
4 4 ° asd G4 Tal H 3.744 8.7460 f 3, a Tal 
4 4 4, aed] a Mra | Th. |. ae Pest ob ' cNTHD | 
4 ie 4 MUX) RB: 4uyue WoL : |. bs ahs Ra Ae at 1 oUbd | 
4 16 3. 9320 KBR aps wu, 4 O00 UMD 4 aga \ ay 3ef oyun | BRL bead 
| ! | 
4h 4 4 4790 Ad, 4 tag m1 Re er ce win Pa goon g, 
44 x $0050 Bhd 4.1297 71 die | 41isi} : 4. 41a, 4 
4 12 4.1000 fa 4016s Th 4 1Gds 4 bet: 4. 4 deus 4 
ahs TH 4.4820 ABS | 4.008 Te 4.1866 4 Isih 4. 4 1u0s 4. 
1 r. 
4l. 4 $2200 oa rr TD) 4. 4. : awe 4 4. 4 4° 42 
4le § 4 Xr Seat 4: Teh 4: 4 aa as 4.5 43 4 4: 
Aly lz 4. aint RAI | 4. cre 41 4 4 4 4 4 
44 Wi 4 igen} i  B a0 4.4820 4 ati fash 4 4 4 Hy 4 
445 8 4 Git si. | 40 m)q 4 4 ! anit 4 4 4207 ‘ waza 
4% vy 4 hen Md | 4 hts rr gn lg qos 44 4 dit peg 
44y w 4 uN20 KL 40908 TPM | 4.0820 4 As8h 4bsit 4 4 40ST 4olissh | 4, 
1 
b& K 4.Sh0r Ao 4? “tl | Ast) 4st 4.8687 4 4.72! ANH 4.8760 | 4. 
A Me I 4 Ubyedd SOT c etd twa Aid 4 ouyi 4 “bis avis q " alist 40s Apedt | 4. “ 
boy + re PE KBD | 4.4108 w2eu | 4.9820 4. Aidt 4. NOH 4s? 4.4365 4.0108 4M | aie 


Sce footnotes ut end of table, 


192 


TiB_e 3.2,.—Recommended hole fie Uimtta before threadin 4 different lengths of engagement, UNC, UNF, UNEF, UN, 


NS, NC, NF, NEF, and N series, class $B—Continued 


(Based on table IV.11*) 


Recommended hole size I!mits for different lengths of engagement 


Percent 


Percent 
Marxi- of basic 


Thread | Threads| Mini- of basic 


To nd ineiading Above 4% Dto 34 | Above 34 Dto134D| Above 134 Dto3 D 


size | per inch thread mum ¢ thread 
height + height * 
in Max Min Max 
No. in. in. in. in, in in. 
5 8 83.1 5. 1297 74.1 5.1150 5.1222 5.1184 5.1259 
5 12 83.1 5, 1698 74,1 5. 1600 5. 1643 5. 1623 5. 1673 
3 16 83.8 5, 1008 72.9 5. 1820 5, 1866 5.1844 5. 1887 
8% 8 83.1 5.3797 74.1 5. 3650 5.3722 5. 3684 5.3759 
544 12 83.1 5.4198 74,1 5. 4100 5, 4148 5.4123 5.4173 
64 16 83.8 5. 4408 72.9 5. 4320 5, 4366 5. 4344 5. 4387 
5 8 83.1 5. 6207 74.1 5. 6150 5, 6222 5. 6184 5, 6259 
5 12 83.1 5. 6698 74.1 5. 5.6648 5. 6623 5.6673 
5 16 83.8 5.6908 72,9 5, 6820 5, 6866 5. 6844 5, 6887 
6 8 83.1 5.8797 74.1 5. 8650 5, 8722 5. 8684 §. 8759 
6 12 83.1 5. 9198 74,1 5.9100 5, 9148 5. 9123 6. 9173 
6 16 83.8 5, 9408 72.9 5. 9320 5. 9366 5.9344 5. 9387 


« The differences between limits are equal to the minor-diameter tolerances given in table IV.11 for lengths of sheacoment to and Including 44 D. Howevcr, 
the minimum values for lengths of engagoments greater than 44 D in sizes 4 in. and larger are adjusted so that the difference betweon Iimits ts never less than 
a eet Eee diameter-pitch combinations other than those given in this table, the tolerances given in table IV.11 should be similarly applied to determine 
ole size mits. 
+ Based on values as rounded off in the preceding column. 
¢ Based on a length of engagement equal to the nominal diameter. 


TABLE 3.3.—Recommended hole size limits before threading for different lengths of engagement, National Miniature thread 


serres 
Designation Minor diameter internal threads Recommended hole size limits for different lengths of engagement * 
Percent Percent To and including 3¢ D Above 3 J in 1k D Above 144 Dto3 D 
Thread Pitch Minimum basic Maximum basic Becki bo arco a 
desiguation« thread thread 
height height Min, Max. Min, Max. Min. Max. 
mm ™ mm mm mm mm mm mm 
SONM 0.080 0.217 100 0. 254 54.8 0. 226 0. 240 0. 236 0. 254 0.245 0. 284 
35NM - 090 256 100 - 297 56.4 - 267 28) 277 297 «287 307 
4ON ME - 100 100 . 340 57.7 .307 324 318 - 340 «329 .85L 
45NM 100 346 100 . 390 57.7 357 374 368 390 +379 rio 
5ONM 125 370 100 - 422 60.0 . 383, 402 396 422 409 435, 
55NM 125 420 100 + 472 60.0 + 433 452 446 472 459 485 
bONM - 150 444 100 « 504 61.5 +459 482 474 . 504 489 519 
70NM 175 «518 100 - 586 62.6 - 535 560 552 - 586 569 603 
8ONM 200 592 100 - 668 63.5 611 640 - 668 649 687 
90N M 225 - 666 100 . 750 64.1 . 687 718 708 . 750 729 771 
10ONM 250 + 740 100 - 832 64.6 7 798 786 832 809 855 
110NM 250 - 840 1 - 932 64.6 - 863 898 . 886 - 932 - 909 055 
120NM 250 . 940 100 1.032 64.6 - 963 . 8 - 986 1,032 1.009 1.055 
140N M - 300 1, 088 100 1.106 65. 4 1.115 1.156 1,142 1.196 1,169 1,223 
Threads 
per inch in, in. in. in. in. in. in. in, 
SONA 318 0.0085 100 0.0100 54.8 0, 0089 9.0095 0. 0093 0. 0100 0. 0096 0.0104 
35N M 282 -O101 100 .0117 56.4 ~ 0105 O11 - 0109 0117 -0113 0121 
4ONM 254 O17 100 0134 57.7 -OL21 .0127 «0125 0134 - 0130 . 0138 
45N M 254 - 0136 100 0154 57.7 .O141 0147 «0145 . 0154 «0149 - 0158 
EON MM 203 OMG 100 «0166 60.0 - 0150 - 9158 0156 0166 0161 . O17} 
SNM as .O165 100 186 60.0 -O170 0178 0176 0186 .O181 O10 
GON M VA 0175 100 O108 G15 0181 . 0190 . 0187 - 0198 0193 0204 
TON OA 144 M204 100 0231 62.6 0201 0221 0217 0231 0224 0237 
HON Af 127 | O235 100 0263 63.6 O241 0252 0248 0263 - 0256 O27 
SON MO | 113 | 022 100 . 0205 64.1 . 0270 - 0283 027 «0205 = O287 0304 
WON SY | 192 | 0201 100 - 0327 64,6 . 0300 0314 «0809 0327 20819 £0337 
HON M i 2 | OUST 100 0407 04.6 . O840 «0354 ~ 0849 - 0367 8 0376 
Ton Sf We JUSTO Wy} 406 46 0870 LOR93 0888 0406 i‘ 7 ORS 
i ee “I gly i 100 OAT Oh. 4 | 04S 0455 0480 O47 . O460 . 0481 
bin chest Palleoire preferred. This recommended that selections he confined to these sizes tisofar as posible, 
Cdr Mia op etrtented ta thie table ace subject to further exploration, Limited experience with this new standard to date indleates theae sires to be 
ht fare yb ta tageabde tnatedabl: (bras, mickelstiver, ete), For materials more diteutt to machine, bole size limits in the next larger category are sug> 
hob ta tanee a@bere bebe dec inevcess of Cre marinuin minor dlameter are necessary, Che excess ts usually recovered in Che thread form by the spinap 
" Stee tabe with whieh Chose anrall Gaps must be ground. 
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APPENDIX 4. WIRE METHODS OF MEAS- 
UREMENT OF PITCH DIAMETER OF 60° 
THREADS 


Pitch diameter is defined in section II, p. 4, a8 
follows: “On a straight thread, the pitch diameter is the 
diameter of the coaxial cylinder, the surface of which 
would pass through the thread profiles at such points as 
to make the width of the groove equal to one-half of the 
basic pitch. On a perfect thread this occurs at the points 
where the widths of the thread and groove are equal. 

“On a taper thread, the pitch diameter at a given posi- 
tion on the thread axis is the diameter of the pitch cone 
at that position.” 

The degree of accuracy to which the pitch diameter can 
be measured will depend on the accuracy of lead, helix, 
and form of thread. As thread plug gages and thread 
setting plug gages have highly accurate threads, their 
pice diameters may be measured to a correspondingly 

igh degree of accuracy by applying the methods described 
in this appendix. In turn, the virtual diameters (or 
effective sizes) of thread ring, snap, and indicating gages 
may be determined by fitting or comparison with such 
plug gages. 
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As most threads of mechanical fasteneis and components 
are made to a lesser degree of accuracy than that of gage 
threads, their pitch diameters are not susceptible to 
accurate determination by direct measuring methods. 
On such threads the pitch diameter is to be regarded as 
the pitch cylinder or cone which would bound, on the 
maximum material side, the approximately cylindrical or 


conical surface which would pass through the thread 
profiles at all points such that the widths of the thread 
and groove are equal. Accordingly, the conformity of 
such threads with specified pitch diameter limits is deter- 
mined by gaging means and methods specified in section VI. 


The accurate measurement of pitch diameter of a 
thread, which may be perfect as to form and lead, presents 
certain difficulties which result in some uncertainty as to 
its true value. The adoption of a standard uniform 
practice in making such measurements is, therefore, desir- 
able in order to reduce such uncertainty of measurement 
to a minimum. The so-called “three-wire method” of 
measuring pitch diameter, as here outlined, has been 


found to be the most generally satisfactory method when 
properly carried out, and is recommended for universal 
use in the direct measurement of thread plug and thread 
setting plug gages. 


Kang YY YELL 


(See fig. 4.1.) 
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sy of thread plug gages. 


1. SIZE OF WIRES 


In the three-wire method of measuring piteh diameter 
small hardened steel] cylinders or Wires of eorreet sive are 
placed in the thread space, two on one side of the serew 
and one on the opposite side, as shown in figure 4.1.0 ‘The 
contact face of the eomparater, measuring: machine, or 
micrometer anvil or spindle over the two wires must be 
sufficiently large in diameter te touch both wires; that is, 
the diameter must be zrester than the piteh of the thread. 
Tt is best to select wires of such a size that they touch 
the sides of the thread at the midslupe, for the reason 
that the nieasurement of piteh diameter is least affeeted 
by any error in thread angle that may be present when 
such size is used. ‘The size of wire that touches exnctly 
at the midslope of a perfeet thread of a given pitch is 
termed the “best-size” wire for that piteh. Any size, 
however, may be used that will permit the wires to rest 
on the sides of the thread and also project above the crest 
of the thread. 

The depth at which a wire of given diameter will rest 
in a thread space depends primarily on the pitel and 
Ineluded angle of the thread; and seeond:rily, on the 
angle made by the helix, at the point of contaet on the 
wire and the thread, with a plane perpendienlar to the 
axis of the thread. Traerieh us variation in the dead 
angle has a very small efeet in determining the diameter 
of the wire that touehes at the midslope of the thread, 
and oss it ia desirable fo use che size of wire ta measure 
all threads of a given piteh and included angle, the best 
size wire is taken as that size whieh will touch at the 
midslope of a groove cut sround a evlinder perpendicular 
do the axis of the eviinder, and of the same angle and 
depth as the thread of the piven pite h. This is equivalent 
toa thread of zero lead cael The size of wire touching 
at the midslope, or “best-size’? wire, is piven by the 
formula: 


in which 


G=diaineter of wire 
pee piteh 
e=4hy included angle of thread, 


This formula reduces to — 
G.=Q.a7725X p, for 60° threads, 


Ti is freguentiy desirable, as, for example, when a best. 
size wire is not availible, Comeasure pitch diameter by means 
of wires of other than the best size. “Phe iinimuta size 
(hat may be used is limited to that permitting the wire to 
project above Che erest of the isan and the masiinunme to 
that permitting the wire to rest an the sides of the thread 
just helow the crest, and not ride on the crest of the thread, 
Yhe diametors of the best size, maximum, and minimum 
wires for Unilied and Aterienn, American National, hose- 
eoupling, and pipe threads are given in fables 4,1 and -1.2 


2. METHODS OF MEASURING AND USING WIRES 


The computed value for the pile distmeter af a serew 
thread gape obtained from: readings over wires will depend 
upon the accuracy of the inessuring tastrament used, the 
eontaet load, and the value of the dinmeter of the wires 
used in the compotations., Tn order to measure the piteh 
diameter of a serew-thread page to oan accuracy within 
O.000) in. by means of wites, itis neeessary to know the 
wire dinmeters (0 0.00002 in. Tf the dismneters of the wires 
are known only to an accuracy of O.OO0F in, an aceuraey 
better Chan 0.0003 i. an the menasurenent of pitel diameter 
esnoot he expected. Accordiuply, it is necessary Co use a 
Ines dastrumient’ that rends 2ecurately to Q.O0001 in, 

Varintions in diameter around the wire should) be de- 
termined by rofating the wite between ads casuring, eordtiact 
and anoanvil having Ghe form oof a V-proove cut ona ev) 
infer. ‘The V-groove may be the thread space ina lurd- 
ened and well-finished thread plug page. Varintious in 


Tanin 4.).—Wire sizes and constants, Unified and Amer- 
wean, American National, hose-cowpling, and pipe threads 
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1 These wire sizes are based on zero lead anede. Also diaximuin fel mini- 
wun sizes ure based on awilshoof thst at the crest equal tedy Sop. ‘The 
width of MatofAmerntew) Standard pipe Caread gates is stietitly ree th: sn thas, 
seihat the aminimmnansy size listed as shihtiy too sm dl for seh pages, dnoany 
case the Use of Wires ofeither extreme size ts (o be avopled, 


diameter slong the wire should be determined by measuring 
between a fint contaet and a eylindrieal gavil, 

A wire presses on {he sides of a 60° thread with the Joad 
that is applied to the wire by the dedasuringe dostrunsent, 
‘bhaus fact wouké iadiente: Chat the dinameter of the wire 
should be determined by readinyss niacde on the wire oyer a 
hardened and de pped eslinder having a tad equal fo the 
radins of curvature of the helical surface of the thread at 
the point ef contact, using the load to he used ia deterniin 
ing the piteh diameter of the page. However, if is mot 
practicn! fo employ sneha variety of evlinders as woul 
be required, and at is recommended for standard prac- 
fiee that diameters of wires be gneasired between oo flat 
contact and a 0.750-in. hardened and accurately provid 
nud dapped steel exlinder with the loud: used in messuring 
the piteh diameter of the gayge Phe qalune of the flat con 
duet should be parddel to the contact clement of the 
evlinder within O.Q0001 in. 

Yo svoid a deformation of the materis) of the wires and 
pipes Tis necessary Co limit (he eontuet loud, and for con- 
sistent resulls a standard practice as to eomlaed load a 
ranking Wire measurements of hardened serow thread yawes 
is necessary. Sneha standard practice is ineluded in the 
specitivations bolow, and im seetion Vib, 100, “Phe use 
of different contact loads will ehuse ae dathepenee qa the read. 
ines over the wires, and such errors can be conqiensated 
only by the use of a value for the distueter cf the wires 
depending on the contact load rset The otTect of varine 
Dion dn contact load in deeasuring threads of fine pitches is 
imdiested by the difference in readings oltaimed with 2 
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Vantr 4.2. —Nelation of best wire diameters and pitches | —-wires for Unified and American, Amertean Nattonal, hose-coupung, 


an! pipe threads (60° 
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YPhe crosses (4) fndteate those Wire linineters which ean be aged for each pltub, An encireled eross (@) indicates the “best wire” diameter for that plieh 


which hegas the column, 


and JS )bioads ona 24-piteh Ciread plug gage. ‘The reading, 
over the wires with § tb load was G.0G0) > in. Jess than with 
2tbdoad. The common shop practice of holding the wires 
in cortaet with the thread by means of elastic bands bas ss 
tendency to prevent the wires from adjusting themselves to 
the proper position in the thread spaces; thus a false miens- 
urement is obtained. Tn some eases it las also been the 
practice to support the gage being measured ou two wires, 
whieh are in Carn supported on a horizoutal surface, and 
measnnng from this surface to the top of a wire placed 
ina dhrend over the page. Tf the page is of hurge diameter, 
Hs werpht Cruces a distortions of the wires and 
reading is Oobtsined. For these reasons thes 
should de ayoidedt, 


ceupate 


practices 


Measurements ofa thread phig page made in accordance 
with these instructions, with wires that conform to the 
following specifeations, should be aceurate to within O.OO0L 
in. 


3, STANDARD SPECIFICATION FOR WIRES AND 
SIANDARD PRACTICE IN MEASUREMENT OF 
WIRES 


The following, specifientions represent present practice 
relative to thread reassuring: Wires: 

1. Composition. “The wires shalbbe accurately finished 
hardened steel ovlinders of (he maxima possible hardness 
without being brittle. Phe hardaess shall mot be less than 
that corresponding t0 8 Woop jude.tulion muansber of 630, 
Acwire of this hardness ¢an be cut with a file only with 
diffeniiy. ‘Lhe surface shall not be rougher than the 
equivalent of One measuring 3 NUCrOINeHES wverage th Via 
(ion from oa true exiindrical surface, as measured with a 
tracer oostribment. 

2 Coser emios, The working surfaee shall be ont 
feast loin, in denpih. ‘Lhe wire may be provided with a 
enitable meng of suspension, 
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3. CONPainer AND MARKING-~-A_ suitable coutainer 
shall be provided for each set of wires, and the pitch for 
which the wires are the best size and the diameter of the 
working part of the wires, as determined by measurements 
under standard conditions as specified below, shall be 
tnarhed on the container, 

4. J0ossecrik or Wrreese-One set of wires shall eon- 
sist of three saises. fiat shall have the same diameter within 
0.00002 in, and this common disineter shall be within 
Q.0001 in. of that corresponding to the besi size for the 
piteh for whieh the wire is to be used. Wires shalt he 
mucasured between a flat contaet and a 0.750-in. fardened 
and acenrately eround and Lupped steel eviinder wtih coi 
fact Toads as follows: Wires for 60° threads and pitches 
finer than 20 threads per ineh, 7 1b; wires for pitehes of 20 
threads per ineh snd coarse,, thy Th. Je is recommended 
that wires, Which are to be used where the contact of the 
wire is a dine contact, be measured between flat, parallel 
Tnensir ng contacts wader a J-l> load. 

&. Varartons is Drasterka: -Variations in diameter 
around the wire (roundness) shall not eseeed G.G0002 in., 
as determined by ineasuring, between a tersuring can- 
tach and ao hhardened and well-fintshed 60° V-proave ent 
on a eydinder,  Veriations iu diameter along the wire 
(faper), over the ty in, interval at the center of its length, 
shall net exceed 0.00002 tn, as defertnined by measuring 
between silat contact and oa evdindrical contact. 

Tests for complinner of thread-menasuring wires with 
the above specifications are made by the Nation: ) Burear 
of Standards for a stated fee. 


4. GENERAL FORMULA FOR MEASUREMENT OF 
PITCH DIAMETER 


The general fornia for determining the piteb diameter 
of any thread whose sides are svantnetrieal with respect 
toon dipe drawn through Uhe vertex aad perpendicular to 


the axis of the thread, in which the slight effect of lead 
angle is taken inte account, is 


cola 


i= M+ a wll + (cosee?a+ cotatan?a’) 4], (1) 


in Which 

If-s pitch diameter 

M,=Mmeasurement over wires 
@=half angle of thread 
a=nuiber of threads per inch =1/p 
w-=Mmean diameter of wires 
’ssankle between axis of wire and plane perpen- 

dicular to axis of thread. 


This formula is a very close approximation, being based 
On certain assumptions regarding the positions of th- 
points of contact between the wire and the thread, 
Formula bean be converted te the following simplified 
forin, Which is partienlarly usefal when measuring threads 
of large lead angle: 
Cola 


Fr Mee! Fae (1 + coseca’), (2) 


in Which @’:=the angle whose tangenut-stun a cos’. 


When formula tis used. the usual practiee is to expand 
the square root term as a series, retaining only the first 
and second termes, which gives the following: 

é cot a tan? X’ com @ Cot a@ 
if = Miho ~w(1 } cosec a+ cae came | 


(3) 
For large lead angles itis necessary to measure the wire 
angle, A’, but for lead angles of 8° or Jess, if the “hest- 
size’ wire ds used, this angle may be ussumed to be equal 
to the lead angle of the thread at the piteh line, AL The 
valne of tan A, the tangent of the toad augle, is given by 
the formule 
l } 
bat A EB IONE 
in which 
t-= lead 
Nesittmber of turns per ineh 
Z-=nomingl piteh diameter, or an approximation 
of the measured pitch diameter. 


5. MEASUREMENT OF PITCH DIAMETER OF 
UNIFIED, AMERICAN, AND AMERICAN NA- 
TIONAL STRAIGHT THREADS 


For threads of the Unified, American, and American 
National course, fine, extra-fine, 8-, 12-, and 16-thread 
series, the term 

w tun? dX’ Cos @& cot @ 
Saeety oe ee 
is neglected, as its value is small, being in all cases less than 
0.00015 in. for standard fastening screws whem the best - 
size wire is used, and the above formula 3 tukes the 
simplified form 
cot a 


B= Mot “ow (1-|-cosee a). (A) 


The practice is permissible provided that it is uniformly 
followed, &nd in order to ynaintain uniformity of practice, 
and thus avoid confusion, the National Bureau of Stand- 
ards uses formula 4 for such threads. The Bureau also 
uses formala 4 for special 60° threads, except when the 
value of the term 


(* tan? A’ Cos @ col *) 


2 


cxeecds G@O0GTS din, asin the fasc of wailtiph thieade, 
or other threads having exceptionally large lead angles. 
For 60° threads this term exceeds G.00035 when N le /n 
is less than 17.1. 


For 9 60° thread of correct angle and thread form the 
formula 4 simplifies to 


Q.86603 


Bes M4 srg Sw. (5) 
For a given set of best-size wires 
hee My --€ 
when 
i col @ 
Cw (1-i cosee a) — a 


The quantity Cis a constant for a given thread angle, and, 
when the wires are used for measuring threads of the piteh 
and angle for whieh they are the best size, the piteh di- 
ameter is obtained by the simple operation of subtracting 
this constant from the measurement taken over the wires, 
In faet, when best-size wires are used, this constant is 
ehanged very little by a moderate devistion or error inthe 
angle of the thread. Consequently, the constants for 
the various sets of wires in use may be tabulated, thts 
saving a considerable amount of time in the inspeetion of 
gages. Hiewever, when wires of ouher thia the best size 
are used, this constant changes appreciably with a devi- 
ation in the angle of the thread, 

Tt has been shown that, with the exception of coarse 
pitch screys, Variation in angle from the basie size causes 
no appreeieble change in the quantity © for the best-size 
wires. On ‘he other band, whetoa wire near the aiaximiurn 
or ubnimura allowalic size is used, a considerable change 
occurs, and the values of the cotangent and cosecant of 
the actual measured half angle are to be used. Tt is 
apparent, thercerore, that there is a great adeantage in 
using Wires very closely approximating the best size, 
For convemence in carrying out computations, the values 
of cot a/2n for standard pitches are given intabie 4.1, p. 195, 


6. MEASUREMENT OF PITCH DIAMETER OF 
AMERICAN STANDARD TAPER THREADS 


The pitch diameter of a taper thread plug gage is 
meas’ ced in much the same manner as that of a stradghe 
thread gage, except that a definite position at which the 
measurement is to be tnude must bs located. A point at 
x known distance L from the reference end of the wage is 
Joenated by means of a combination of preeision gage 
blocks and the gone point furnished as an aecessory with 
these bloeks, #8 shown in Che inset in figure 4.2. The gape 
is sel vertically on a surface plate, the cone point is placed 
with iis axis horizgntal at the desired height, and the plug 
js turned until the point fits accurately into the Uhread, 
The position of this point is marked carefully with a pencil 
or a bit of prussian blue, 

i. Two-Wink Metuop.---Assumings that the racasare- 
ment a. to be made with a horizontal comparator, (te 
gave is set in the eompurator with its axis vertien), that as, 
the line of measurement and the thread axis are perpen: 
dicular to each other, ‘The measarersent is made with 
two wires, as shown in figure 4.2, one of whieh is placed 
in the thread :o iiake contact at the ssime axial seetion of 
the thread as was touched by the cone point This wire 
is designated the fixed wire. The second wire is placed: in 
the thread space, on the the opposite side of the gage. which 
is next above the fixed wire, and the roeasarement over 
the wires is made. Whe second wire is then phuced in the 
thread space next below the fixed wire, and a seeond 
measurement istuade. Theaverage of these two nmrensure- 
ments is AL,, the measurement over the wires at the 
position of the fixed: wire, 

The general fornia for a taper thread, corresponding 
to forintile 3 is 


Pie ea 
alt 
: tan? 7 cos cf CO . 
oe w(t j cosee oe Sue pas en) (6) 
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c-LINE OF MEASUREMENT 


Fiauns 4.2.—Measurement of pitch diameter of taper thread gages by the @-twire method, 


in which 


H-=pitch diameter 
M-smeasurement over wires 
B =half angle of taper of thread 
n =mutmber of theeads per inch+=1/p 
ec=hilf angle of te 
te=zmmcan diameter of wires 
 =wire angle. 
The term 


cot a> tan? B tan a 


ia the exact value of the depth of the fundamental trinngle 
of atnper thread, whieh is less than that of the same-pitch 
thread cut ona eylinder. For st A ara ee thread pauses, 
having an ineluded taper larger than % in./ft this more 
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accurate term should be applied. For such a thread, 
which has a small lead angle, forraula 6 takes the form 


= 5 eo Ee S04 } cosee a) (7) 


Otherwise, a8 for American standard taper pipe threads 
having wn included taper of 4 in./f, the siinplilicd formulas 


0.86600 
Hes My + = We Edy 


for GO? threads may be used. This simplified formula 
gives a value of 76 that is 0.00005 in. larger than that given 
by the above general formula 6 for the 216 in--& American 
Standard taper pipe thread, the worst case in this thread 


series. 


The pitch diameter af any other point along the thread, 
as at the gaging notch, is obtained by multiplying the dis- 
tinec parallel to the axis of the thread, between this point 
and the point at which che tneasurement was taken, by the 
taper per inch, then adding the product to or subtracting 
it, from the measured pitch diameter according to the 
dircetion in whieh the second point is located with respect 
tothe first. 

2. THren-Wink Mrtion,— Depending on the mensuring 
facilities available or other cireumestiness, it is sometimes 
more convenient to use three wires. Tn such cases mens- 
wrement is made in the usuab manner, but eare riust be 
tuken that the measuring coutaets touch all three wires, 
as the line of measurement is not perpendicular to the 
axis of the screw when there is proper contaet (see fig. 4.3). 

On secount of this inclination, the measured distance 
between the axes of the wires must be multiplied by the 
secant of tie half angle of the taper of the thread. The 


2, MEASURING 


Berta hd ene 
= MIE LII(H7 
a LiL 


GLE 


formula for the pitch dinmeter af any taper thread ping 
gape, the threads of which are svimmetrical with respect to 
adine perpendicular tu the axis, then has the form cor- 
responding to formula 4: 


H=(My- ar) sec 6+ te COSEL ay, (8) 


in which @-=half-angle of taper of thread. Thus the pifteh 
diameter of an American Standard pipe-thread pape having 
correct angle (60°) and taper Gy in./ft.) is then piven by 
the fortaals 

£35 L.Q0049(M — te) 7 U.86608 p> - Qu, (9) 


An adaption of the three-wire method is frequently used 
to reduce the time required when the pifteh diameter of a 
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¥rounw 4.3.—-Meaaurer-ent of pitch diameler of taper thread gages by the 3-wire method 


number of gages of the sume size is to be measured. Ons 
livht gages, Up to about 2in., can be measured accurately 
by vhis method. The gage is supported on two wires 
placed several threads apart, whieh are in turn supperted 
ona taper thread testing fiattire. The (hird wire is placed 
in the threads at the top of the page and measurement is 
taade fron: the top of this wire to Che bottom of the fixture 
with a verties} comparator having a flat anvil, using a gage 
block conmbination as the standard. The fixture consists of 
ablock, the upper surface of whieh is et an angle to the base 
plane equal to the nominal angle of taper of the thread, 
28. Thus the clement of the cone at the top of the thread 
yage is made parallel to the base of the instrument. The 
direction of measurement is not perpendicular to the axis 
of the gage but at an angle, 6, from popenden at 
A stop is provided at the thiek end of the block with 
regpeet to whieh the gage is positioned on the fixture. Ax 
the plane of the end of the gage may not be perpendicular 
to the axis, a roll approximately equal to the diameter of 
the gage should be inserted between the stop and the gage 
to asstire contact at the axis of the gage. For a given 
fixture and roll, a constant is computed which, when sub- 
tracted from the measured distance from the top of the 
upper wire to the base plane, gives Af corresponding to 
the pitch diameter, 2, at the small end of the gage. Ho 
is then determined by applying formula 8 or 9, 

3. Fovr-Wink Martuop.--A  four-wire method — of 
measurement that vields measurements of the piteh di- 
ameter, Wy, ut the sraall end of the gage, and the hidf- 
angle of taper, B, is alse sometimes used. This method is 
Hlustrated in figure 4.4 and requires four thread wires of 
equal diameter, a pair of gage blocks of equal thickness, 
and two pairs of rolls of different diameters, the rolls of 
each pair being equal in diameter. Two measurements, 
M, snd My, are made over the rolls and forniulas are 
applied as follows: 


90--B  Af,— A+ di—d, 


cot ee 


2 ig— dy 


’ (10) 


0° 


G 


i= 3h= da + e0t wy P)—2y sec B, (AL) 


Ls 


fee nr ere eee MY oe 
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era 7 bi 2 = aw 


Viatuw 4.4.—Measurement of pitch diameter of taper 
thread gages by the 4-wire method, 
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in which 


Afa=: measurement over larger rolls 
MM, messurement over smaller rolls 
dy = Hameter of larger rolls 
d,==diameter of smaller rolls 
B actual half-eangle of taper of thread 
g-=lhiexness of each gage block. 


To determine J. the piteh diameter at the small end of 
the pxge, AZ,, as determined from formula 11, is sub- 
stituted in formula bor 7, 

The errors of measurement by this tiaethed may be 
slightiv but net signifieantiv Jarger than by the other 
methods deseribed, on account of elastic deformations of 
the rolls and gage blocks under the measuring load, and 
differing conditions of loading of the thread wires. 


7, MEASUREMENT OF PITCH DIAMETER OF 
THREAD RING GAGES 


The application of direct methods of measurement to 
determine the piteh diameter of thread ting gages presvits 
serious difficulties, particularly in securing proper Contyct 
load when a high deyree of precision is required. The 
usual practice is to fit the ring gage to a threaded setting 
plug. When the thread ring gage is of correct lend, anyde, 
and thread form, within close limits, this method jis sutis- 
factory and represents standard Armeriean practice. Jt is 
the only methed available for small sizes of threads. 
For the farger sizes, various more or jess satisfac io. y 
methods have heen devised, but none of these have found 
wide application. 


APPENDIX 5. DESIGN OF SPECIAL 
THREADS 


1, GENERAL 


Jn general, any given problem in thread design mas be 
susceptible to several more or less satisfactory sebitions 
based on the preliminary selection of certain elements of 
the design and the proper adjustment of the other cloments, 
Tn other words, thread design is to a large extent ompirical 
and is partially based on previous experience with similar 
designs and the judgment of the designer, Accordingly, it 
is not practicable to present a definite system: of approach 
to the design of a threaded assembly but merely to present 
a discussion of various design factors. 

The interrelation of length of engagement, minimum 
major diameter of the external thread, maximum minor 
diameter of the internal thread, and the strength of the 
assembled thread needs to be understood and carefully 
considered in order to produce the optimum design of a 
special thread, Tt ix pot economical to use either a length 
of thread engagement which is longer than required or 
shorter than that which will develop the full strength of the 
externally threaded member. Other factors, sueh as con- 
trol of tap breakage, proper seating of & threaded part on & 
shoulder, the prevention of cross threading. conditions of 
loading When the assembled parts are not concentric, and 
possible collapse of a hollow externally threaded member, 
reqnire carefa anelysis and adjustment of the design with 
Tespeet to selection of the diameter-piteh combination, the 
class of thread, Jenugth of chgagement, atid major end 
tninor digmeter tolerances, 

Jnooredesigning threads from Agericnn National to 
Urified standards, it should be remembered that cxacé 
correspondence between the olde aad new class maiabers 
dots not exist, Porsnost, but not all, diameter-piteh com- 
Dinations, the combined toleranees and allowances of the 
Unified Classes are somewhat Jarger than Aimericun Na- 
tional classes of corresponding number | Rereomniended 
procedure is tG convert the thread to the eorrespending 
elas of Uiified thread, compare the aew majer, pileh, and 
mninor diameter toleranees with the old) tolerances. and 
then give carcfill consideration io the desirability of the 
new limits of size. : 


Taking, for example, the conversion of a class 1 thread to 
classes 1A and 1B: Under ordinary conditions where the 
thread is being used only as a sinyple fastener and the 
length of engagement is normal, such substitution may be 
made. If, for any reason, the previously specified toler- 
ances may not be excecded, it may be necessary to specity 
class 2A or 2K or both. Also, if the thread must carry 4 
high svial stress or if concentricity of the two inating parts 
is a factor, the conversion should be from class 1 to classcs 
2A and 2B, 

A close fitting Chread assembly under some conditions 
may fail, whereas the cause of failure may be eliminated by 
providing a Joose7 fit. A cap screw that seats only on one 
side of the bearing surface under the head inay break off 
when the screw is tightened. When @ serew has @ large 
bearing surface under the head or when the head must be 
square with @ projecting pin, suthicient piteh diameter 
clearance maist be provided to allow for any out-of square- 
ness of the screw axis with the bearing surface under the 
head. Thus, as large a piteh diameter tolerance as possible, 
together with providing proper tolerances on squareness of 
face with the thread axis where seating is required. may 
avoid the necessity for specifying a heat treated bolt, 


2, ECCENTRICITY OF ASSEMBLY AND CROSS 
THREADING 


Tn assembly and use, the combined tolerances and 
allowances on both mating parts should not allow threads 
to disengage on one side when assembly is ceeentrie. The 
axis of the internal thread can be displaced radially froim 
evincidence with the axis of the external thread by an 
alnount equai to the stim oof the piteh diameter tolerances 
and the allowanes, ‘This radial displacement may be suf- 
ficient so that the flank contact is entirely on one side and 
on the opposite side the crest of the external thread will be 
in dine with the crest of (he internal thread with th + follow- 
ing results when (he screw is constrained in such ¢. position 
in & tapped hole: Cl) There with be danger of crossing the 
threads in starting, and (2) the serew may pull out of the 
hole when tension is exerted in this constrained position, 
The tninimum amount of overlap is arbitrary aod contco- 
versisl, but the following general rule caa be used in lie 
of more specifie data: 

As the first step to assure the minimum safe overlap 
on both sides when the assembly is concentric, the differ- 
ence between the minimum inajor diameter of the ex- 


yy, 
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ternal thread and the masximutn minor diameter of the 
internal thread should not be less than twiee the addenduim 
of the external thread (lo Hy table TE Topo 22h. COther- 
Wise scuated, the sim oof the tajor-diameter tolerance and 
Allowance, if say, of the external thread ond the minor- 
diameter tolerance of the internal thread should wat be 
greater than 4/3 the addendum of the external thread, 
Hf2, table PH. J. This provides for a ueinimem of Sd 
pereent thread engagement, As the second step, te assure 
the minimum safe overlap an one side when the axscinbly 
is eccentric, the difference berween the maximum piteh 
diamecer of the internal thread and the qniniimurin piteh 
diameter of the external thread should not be preater than 
twiee the addendum of the external thread Gy 7/. table 
THT. 1). Otherwise stated, the sum of the piteh-diameter 
tolerances of both threads and the allowance, if any, 
should not be greater than twiee the addendum af the 
external thread, 4; 77, table JIL. 2! ‘Phis provides for an 
eccentric assembly condition equal to the addendum of 
external thread (2 2/, table TEL. 1) and zero minimum over- 
lap on one side. Tf the resulta from the dimits of size 
selected violate the above rules, the tolerances shauld be 
reduced by using a closer class of toleranee, assiming 
tolerances consistent with manufacturing, possibility, or a 
coarser piteh sheald be used to inerease the anianunt of 
everlap, The major-diameter tolerance of the external 
thread or minor-disieter tolerance of the internal thread 
should not be less than the piteh-diameter tolerance of 
the respective thread to maintain thread fori, 

It should be noted that, if the toleranee on fle minor 
diameter of the internal thread must necessarily be large, 
the major diameter of the external thread mast be held 
close to the masimnum major diameter and vice versa. 


3. STRENGTH FACTORS 


1. Crivican AnRAs.<-The critical 
hregqeds, as related te the tensile 
reads, as relator Tye ( 


areas oof muastings 
strength oof the thread 
asscinbly, are: The effective cross-scetional ares, OF Stress 
ares, Of the external thread, (2) the shear ares of the 
external thread that depends principally on tle minor 
diameter of the tapped bole, and (8) the shear ares of the 
internal thread that depends principally on the major 
diameter of the external thread, ‘The formulas for tensile 


stress areca and thread shear area are given in section II, 
p. 5, and these sreas are indicated in figure 5.1, 
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Figure 6.1.—Critical sections in a thread assembly. 


Sev table $.1 for formulas corresponding to tet uambers. 
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If failure of s thread assembly should oceur it is desirable 
thet the external thread (serew) will brenk rather than 
that either the external or internal thread will strip. dn 
other words. the Jeneth of thread engagement shall he 
sufficient to develop the full strength of the screw, Thue, 
the length of internal thread and the dimensions of this 
thread, partiowarly its tuinor diameter. should be such 
that, taking inte aecount a possible difference in strenpth 
of material of the internal and eatcrnal Chreads, the 
threaded portion of the external thread will break before 
vither the external or internat threads strip. 

2 Lexorn op THreeap Excacement.: The length of 
engagement of & threaded whit, whieh will develop maxi- 
mam strength of assembled threads with external and 
internal threads manufactured of materials of equal tensile 
strength, is computed from the following forinula: 


2X Stress Arca 


3,14160A, max [ jbes77sace, min - A, nas) | 


Le= 


The factor 2 used in the numerator of this formula nieans 
that it is assumed that the area in shear must be twice 
he tensile stress area to develop the full strengdh of the 
screw. This assumption is based on experiments made py 
the National Bureau of Standards in 1420, in whieh it 
was found that for hot-rolled and cold-rolled steel, and 
brass screws and nuts. this factor varied from 1.7 to 2.0, 
Yaking the factor as 2 provides in general a small factor 
of safety against stripping of the threads, 

To facilitate the application of this cormula various 
notations, consignts, and formulas applicable to the 
determination of the relation of critical areas to thread 
dimensions are piven in table 5.1 and are ciscussed below, 

(a) Length of engagement determined by shear area of 
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evfernal thread. ~Formula &, table 5.1. pives the length 
of eneagement required to develop the full strength of the 
seren When Uhe strength of the qinterial in which the 
hole is tapped is the sie as, or slightly: Tess than. the 
strenath of the materisl ot the serew, Phe vali of Z, thus 
ebtained is safllicient for & permanentiv-fastem do connec. 
tion, Tf, however, the serew is an adjusting or lead screw, 
or if the connection will be frequentiy unscrewed, 4, should 
be inereased to allow for the expected wear on the thanks 
of the threads during the useful life of the components. 

For tapped holes in sheet metal, the masinim size 
of the serew to be specified should be such that the thick- 
ness of sheet equals the Z, required to develop full strength. 
Ih order to use the hirgest posible serew. it is necessary 
that the tolerunes. Vg... ou the minor diameter of the hole 
should be the praetival minimum, Tf it should prove to 
be impracticable to reduce the minor diameter tolerance 
to such a values, it may be necessary to decrease the 
minimum minor diameter of the internal thread) and 
te inerease the miner diameter tolerance by the same 
amount. If this is done. the taasimtiy mntior diameter 
of the serew mest be reduced by the sate amount to 
prevent interfercnee, and the minor diameter of the yr” 
thread ring gage must likewise be decreased, as this is the 
only control of the minor disieter ef the screw, In 
all such eases, Where aimensions are altered from those 
calculated aecording ta the atandard, the method of 
designation for modified threads, stated in section ITI, 
p. 26, should be followed. 

Ch) Langth of engagement determined by shear area of 
internal dhread—-—The ratio of the area in shear in (he 
serew and the areca in shear in the tapped bole is given 
by formula 12. table 5.1. This ratio. 2), will ustially 
be Jess than ft and whe strength of the material of the 
tapped hele can be Jess than the streneth of Che material 
of the serew by this ratio with no indicated inercase in 


2 3 4 3 6 7 8 9 10 iS 29 23 w# 


D, DIAMETER—INCH 


Fravrp 5 2.--Chart for determining minimaon length of thread engagement. 
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L, by formula 8. Ir, however, the ratio 


tensile strength of the material 
; ot the tapped hole 
Re==; age ‘ 


“tensile strength ‘of the material of the screw 

is less than #t,, then LZ, should be multiplied by Ri/A, to 
provide sufficient length of thread te prevent stripping 
of the threads in the vapped hole. 

Yor retaining collars on shafts where the expected 
axial force resisted by the collar is appreciably less than 
the tensile foree that the shaft itsel? is capable of resisting, 
L. need only be long enough to withstand the expeeted 
axial foree on the collar. If #, is the axial foree to be 
carried by the collar and wis is the tensile strength of the 
material of the shaft in pounds per square iueh, then 
the length of thread engagement requirea on the shaft is 
equal to oF Cuts x8, min), where S, min is given by 
formula 7, when the strength of Andeaal of the collar is 
the same or slightly less than the strength of material of the 
shaft. Ratios 2) and 22 should be ecomputerd as previously 
explained to determine whether er nol a greater length is 


TABLE 


required to prevent stripping of the threads in the collar. 

(ce) Hollow erternally threaded parts.--For screws with 
through axial holes, the length of engapemeut required is 
of course less than if the serew is solid. For this condition, 
formula 8 becomes 


2(4, max—-A,, max) 
L, max, ee : iy 
S, min per inch 


where aA, is the cross-sectional area of the hole. 

However, as the wall thickness of either or both the 
internal and external meibers becomes Chin, the tendeney 
of the external member to enlarge and the internal member 
to neck down jn the thread means that an J, greater than 
given by the above formula must bused, also Chat. the 
toleranecs on minor diameter of the internal thread and 
major diameter of the external thread, Ze, and 75,, must 
be small to obtain the maximtuin practicable depth of thread 
engagement, For components having threads on thin-wall 
tubing, fests under actual working conditions should be 
made to determine proper selection of wall thicknesses, 
Jongth of cngagement, and pitch of thread, 


5.1.—Data for determining strength factors in special thread design 


NOTATION 


De basic viajer diameter, 
D,=Major dintacter of external thread. 
K, = Winor diameter of titernal tread, 
tolerance on Minor dinsmeter of internal thread, 
tolerance on piteh dismeter of eternal thread. 


( =allowance on all diameters of external thread, 
Joq=leueth of thresd enearemont, 

Alestress aren of extenial (hiread, 

S,=area itt shear on external Chread jn line with AY, 
Sa=areain shear in internal thread th line with J),. 


CONSTANTS 
3 Threads per inch, 2 
Cpe e 2,856 
: hea a eo ee ee eee Tq ap age bag eo oe aye 
40 tA FD OM ?7 os) ib 12 4 nooo 
t i i i | | ' ! | oat | 
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| 
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Cynon tan 39° =1.81388n 2... 2. T2 OG ih 30 os Of AL TY ‘4K, ay es as ae 25 132.65 120, 02 2h 1, 39 “21.78 18. lf he 110, 83 7. 255 
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MAXIMUM MATERIAL FOU 
Tlem 


1. Wa thn JI--C2. 
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FORMULAS 


NOTIL EXTERNAL ANU INTERNAL THRE.DS 


9 


Max area in shear of external Chrend per inchs S,max per Ineh-- Cy, mi, 


Il, Le 
Min length of thread enyarement, T. min +7 X22, mit, with, taken from graph, fyitre 4.9. 


4. Ares inshear of external thread Jn length Za tmin--S 


Snax per inch xo, min ¢ 


Stern 2<tfe 3), 


Oh, minX fx D, mM4x 


Sy max per inch“ L, min 1 
Max stregs area of external thread = A, max eee ! (+; item ‘) = 


MAXIMUM MATERIAL EXTEKNAL THREAD, Nay MAXIMUM 


. Wa max= Kh, mint Tr 


Min area tn shear of external thread per inch =S, min per inch Ay mean (Cy ~ C2 Ten). 
2 A, inax ae BN gs Gan) 44 


Smo per joch ite 7 item | 


vg TeqUIred Lo develop full strength of external Usrcad for Tx. selected — item? 


MINIMUM MATERIAL FOR ROTH EXTERNAL AND INTERNAL THREADS 


Min stress area of external thread =A, min sO.7898 [24- Cr (Px t Cp 
Afin eres in ebear of external thread in Jengih Les S, ie ~ Wamu [4-05 (Prat Tet) Le, once Wy tay [0,75-- Co (Meat Paed- @)) be, 


12. AQin urea in shear of internal thread in length L¢2S_ mlb ~ 9 Y. min [Ob C4 (Tot Peat G)) Le. 
MINIMUM TAPPED HOLE, J) MINIMUM, WITEN TAPPED KATEIUAL IS WEAKER THAN SCREW MATERIAL 
’ area tn shear of serew In Jeri Lee flere 4° O78 Wa win Li , 
12, FO ony fu shear of tapped hole in length Le Item 1 Amin (Os7s—Cy (Tock Vant 
ao Ultimate tensile strength of fapeperd nuvtertal 
18. Ba itinate tensile strength uf screw anater til 
R item &xifem 12 
14, Tf Frc, then Ls required = 1, tor Tra selected x ; Wa ( item 13 =). 


4. THREAD PROPORTIONS IN RELATION TO 
TAPPING 


In the production of threads it is considered impractical 
to tap a thread unless its diameter is greater than six 
times the basic thread height; therefore, when the ratio 
of D to H is less than 4.4, the use of & larger dinmeter, 
a finer pitch of thread, or both, should be considered. 

The size of K, is » factor in controlling on breakage. 
Tap breakage is infrequent if the diameter of the tap is 
over 44 in, or if the length of thread to be tapped is less 
than 4D, Fer sizes less than 4: in. and length of thread 
over 4D, tap breakage can be minimized by use of 4 
large Ka, that is Tg, maximum. However, this means 
that Le may have to be increased to develop the full 
strength of the screw. 


5. EXAMPLES OF THREAD DESIGN 


The design of special threads for particular purposes 
is ilustrated by the following examples: 

Example: A gun barrel ig subjected to an internal 
explosive pressure that prodtices a tensile stress in the 
threaded end. The length of engagement of the threads 
should be sufficient to produce a minimum ares in shear 
on the threads of he screw in line with the minor diameier 
of the tapped hole threads equal to twice the maximum 
stress area of the threaded portion of the barre). 

Assume that the thread on the barrel is 1.5-8N-2A and 
the aininimum interral diameter of the barrel at the 
threaded end is 0.792 in. 

In table 111.10 will be found the following maximum 
dimensions of the external thread: 


D, max=1,4978 in. 
££, max= 1.4166 in, 
K, mix =1,3441 in. 


From table IJI.10, K, min=1.365 in. Tf we scleet 
the tolerance for minor diameter of hole T'x,== 0.0250 in., 
K, max will eanal 1.365+0.025=1.390, which will 
permit the use of a 14 (1.375)-in. tap drill. 

The minimum arca in shear per inch can be computed, 
using formula 7, table 5.1: 


S, min= K, max (Ci—CsTRn) 
= 1,390 (2.356 -- 14.51 X 0.025) 
== 2.7708 in.? 


The maximum stress ares. of the external thread, if 
solid, using formula 5, table 5.1, is 


C,A&nmin xox D, max 


2 
Le eng 
2D from chart = 0.622, 


A, max= 


cose | 


_ 2.356 X 1.365 X 0.622 % 1.4978 __ 


( 
5) 1.4977 
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Area of minimum center hole 
= (fd) X 0.7922. = 0.4926 


Max stress area of external threaded member 
=1.0051 


Length of thread engagement required 

sy _2™émax Ay 
eS, mio 
__ 2X 1,008 
~~ 2.7703 


=0,726 in, 


If a length of engagement of 0.73 in. cannot be obtained, 
the tolerance on minor diameter, 7’ ,, of the internal thread 
should be reduced. Jf a apace for a longer lengti of 
engagement is availak's, T,, can be increased, 

Hzample: The dimension is required of the large-! 
steel cap screw that can be used to hold a bracket on a 
east iron body. The tensile strength of the steel is 
60,000 Ibs/in.?, the tensile strength of the cast iron 20,000 
Vb./in2, and the thickness of the east iron is sueb that 
the length of thread engagement cannot exceed 1.750 in. 
The screws on the top side of the bracket will be in tension, 
From the ratio of the tensile strengths of the two materials, 
R,=20,000/60,000 = 0.335, it is cvident that the length 
of the tapped hole thread must be considerably Jonger 
than the length of thread engagement required to develop 
the full strength of the screw. HR, will be of the order 
of 0.85 and the length of thread in the tapped hole will be 
approximately — 12,/A.=0.85/0.333=2.55 times as long 
as the length required to develop the full strength of the 
screw. J, required to develop the full strength of the 
screw must be of the order of 1.750/2,.55 =0,686 in, 

Inasmuch as the hole is tapped in cast iron, 9 relatively 
coarse thread would be required, that is UNC or coarser. 
For such threads 1./D, as shown on the chart, figure 5.2, 
varices hetween 0.57 and 0.61. Taking L,/D==0.59, the 
approximate diameter required is  0,686/0,59 == 1.163. 
Try D=1M.6=1.0624 in. The selected pitch could be 
either 10 or 8 threads per inch with 8 threads per inch 
preferred. For a bracket. screw, class 2A onli be the 
preferred class. Thus, the serew is ]io-8NS-2A and 
the hole 146-8NS-2B. 

Next, compute the dimensions of the screw and hole to 
determine whether or not the above selection is correct. 


Max major diameter of screw, ), max, table IV.2, 
=basic D—G=— 1.0625—0,0021 = 1.0604 


Min major diameter of screw, D, min, table IV.3, 
=D, max— Tp, = 1.0604 —0.0150 = 1.0454 


Min minor diameter of tapped hole, A, min, table 1V.1, 
= D—144H = 1.0625--0,1388 =: 0.9272 


The number of 1i6-8 screws required will depend on 
the torque that may develop on the bracket that. will 
produce tension in the serews. Jt should be possible to 
tighten these serews to the yield strength of the steel 
without. stripping the cast iron threads. 


The complete table of dimensions of the tapped hole and screw is 


Internal thread, Uie-8NS-23B 
in, 
Min inajor diameter == 10625 
Min pitch diameter, table 1V.1, 1.0625—0.0812-—- 0.9813 
Max piteh diameter, table ]V.8, 0,9813+-0,0089 = 0.9902 
Min minor diameter, table 1V.1, 1.0625 —0. 1253 0.9272 
Max minor diameter, table 1V.10, 0.92724 0.0312 = 0.9584 


External thread, 1}i6-SNS-2A 


mm. 
Max major diameter, table 1V.2, 1.0625—0.0021 = 1.0604 
Min major diameter, table 1V.3, 1.0604—-0.0150-= 1.0454 
Max pitch diameter, table 1V.1, 1.0604 —0.0812=0,9702 
Min pitch diameter, table 1V.5, 0.9792—0,0068= 0.9724 


Max minor diameter, table 1V.1, 1.0604—0.1534= 0.9070 


L,/D from chart, figure 5,2=0.5990 


L, min=1,/DxD, max=:0.5990 X 1.0604 ==0.6352 


Ten (table LV.8) =0.0089 


0.75 A, min 


Ay, table 5.1, formula 12= 


D, min [0.875--C(Trat- 1p, 4-@)] 


0.75 X 0.9272 


1.0454 [0.875 —4.619(0.0089 | 0.0150--0.0021)} 


=(1.8812 


L, required in hole= 1, min Xj}'=0.6352X0.881 2/0.2333 = 1.6794 in, 
2 


which is less then the Z, (1.750 in.) permitted. 


APPENDIX 6, REFERENCES 


The following Federal Specifications may be obtained 
at the prices indicated upon application, accompanied by 
check, money order, cash, or Uovernment Printing Office 
coupons to the Business Service Center, General Services 
Administration, Regional Office Building, Seventh and 
D Streets SW., Washington 25, D.C, 


Federal Specifications: 
FF-B-561, Bolts, Lag (i0 cents). 
FF-B-575, Bolts, Hexagon and Square (15 cents). 
FF-B-00584. Bolts (Square Neck, Machine, Ribbed 
Neck, Finned Neck, Tee Head, Key 
VWead) (Round Head), 
FF-B-588, Bolts, Toggle (5 cents). 
FF-])-00200. Devices, Anchoring, Masonry. 
FR-N- 836, Nuts, Hexagon and Square (25 veuts). 
FF-N~845. Nut, Piain, Wing. 
FE-S-85, Screws, Cap, Slotted and Hexagon Head 
(15 cents), 
FF-S-86. Screws, Cap, Socket Head (25 cents). 
FF-S-88, Screw Isyes (10 cents). 
FF-8-92, Screws, Machine; Slotted or Cross- 
Recessed (25 cents), 
FF-S--103, Scrows, Set (10 cents). 
FF-5S-107, Screws, Trapping, Slotted and Plain 
Viead (Sheet Metal, Machine, and 
Drive) (20 cents). 
FF-8-00109. Screws, Wood; Cross-Recessed Head. 
FR-S-111, Screws, Wood, Slotted-Head (10 cents). 
FF-T-3085, Thumbserews (10 cents). 
FF-W-84. Washers, Lock (Spring) (15 cents), 
FR-W-92. Washers, Metal, Flat (Plain) (15 cents). 
FF-W-00100. Washers, Teoth Lock. 


The following standards and specifications may be pur- 
chased from the Superinfendent of Documenta, U_ 
Government Printing Office, Washington 25, D.C, 

Comtnercial Standards of the U. S. Department of 
Commeree, Office of Technical Services: 

CS8. Gage Blanks (40 cents). 


um 


Simplified Practices Recommendations of the U, 8 Dow 
partment. of Commerce, Business and Defense Services 
Administration: 


R23, Bolts, plow (5 centa). 

R51. Chasers for Self-opening and Adjustable Die 
Heads (40 cents). 

RGO, = Bolts, Carriage, Machiuc and Lag; Packaging 
of (5 cents), 

R169. Machiue, Carriage, and Lag Bolts (Steed), 
(Stock Production Sizes (10 cents)), 


The following standards have been approved and pro- 
mulgated by the American Standards Association, and 
issued by The American Society of Mechanical Engineers, 
20 West 39th Street, New York 18, N. Y.: 


BL, Unified and American Serew Vhreads for 
Screws, Bolts, Nuts, and Other Threaded 
Products ($3.00). 

B1.2, Screw Thread Gages and CGaging ($4.00). 

B15, Acme Screw Threads ($2.25). 


B17. Nomenclature, Definitions, and Letter Sym- 
bols for Screw Threads (60 cents). 

B18, Stub Acme Serew Threads ($1.25), 

B18, Buttress Screw Threads ($1.50). 

B2.1, Pipe Threads ($1.50). 

145.4, Taps, Cot and Grownd Threads ($1.50). 


84,12. ‘Fwist. Drills, Straight Shank aud Taper Shank 
(74 cents). 

B18.2, Square and Hexagon Bolts and Nuts ($2.00), 

B18.3. Socket Head Cap Serews snd Socket Set 
Serews ($1.00), 

3318.5, Round Head Bolts ($1.00). 

Bl8.6.3, Slotted and Recessed Head Wood Screws 
($1.00). 

BI8.6.2.) Tapping Screws. 

DIG.6.8, Sloiied and Recessed Head Machine Serews. 

B18.8. High-Strength, High-Temperature Internal 
Wrenching Bolts (50 cents), 

B18.9. Plow Bolts (55 cents). 

B18.10. Track Bolts aud Nuts ($1.00). 
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